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B uawel cratpe, momeujenno B JJAH, tr. 115, Ne 5, 1957 Pon Atul Benosepcxuh 
4» VW. B. Haymosa «O nosmcaxapnauplx dbpakuuax Actinomyces globisporus streptomy- 
cini Kras.»), Ha ctp. 958, B crpoke 27, HameyaTaHO: «...cMeCbIO xJ0poopmMa HM cnupta 


(3:1)...9, culemyeT 4HTaTb: «...cMeCbIO xOpopopma HW CHupTa (3) ee» 
A. H. Beaosepcxutt 


H. 5B. Haymoea 


B mow craTbio, nomemennyio B J[AH, t. 115, Ne 3, 1957 r. (JI. B. Kantropo- 


BHU «O MeTOsax aHasHsa HeEKOTOPbIX 9KCTpema/IbHBIX Il JIaHOBO-IIpOH3BO I CTBCHHBIX 
3alay»), HeOOXOAHMO BHECTH CJleAywouMe NOMmpaBKH: 
HaneyatTaHo CnenyeT 4YHTaTE 
Crp. 442, ctpoka 6 (u HuxKe) | H | H 
p44? oy 6 Op ah, Zea) SH, Z=0 €=-0), 
» 442, » 10 cHHB3y Kouye K. KOHYC K (Xo€H). 


JI. B. Kanmopoeus 


B nally ctaTbio, nomemenuyto B JAH, rt. 115, No 6, 1957 r. JI. B. Kan TOopoBuHuy Hu 
Pr. W. Py6unmretn «O06 ogHom hyskunonanbHoM TIpOCTpaHCTBe H HEKOTOPbIX SKCTPeMaJIb- 
HbIX 3aa4ax»), HeEOOXOLMMO BHECTH CJeqyionlHe NonpaBKU: 


Haneuatano CnelyeT 4uHTaTb 
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0) 

y» 1059, » 7 Pi yy, 

» 1061 2 &B @(B). Torga B @(B); npuyem OHO coxepxHT 
Kayo PYHKUMIO ©, WA KOTO- 
poi lle ll y<1 u 9(R)<—cd, 
rye C — HeEKOTOPOe NOMORKUTEMb- 
Hoe 4HcIO, a d— AHamMeTp HOCH- 
Tena ». Torga 

» 1064, » 10 KOMIIJICKTHOCTb. KOMIVI€KTHOCTb (HOCHTeJIb 
1+ %2 copnagaer c R), 

» 1061, » 45 (u (x) = 0) (u (x) =0,\ w(x) o(de) > 0) 

» 1081, » 26 e x 

"2 Po 
JI. B. Kaxmopoeua 
_T. IW. Py6uxwmeiin 
P-02655 TJognucano xk neyatu 19/III-58 r. Tupax 5400 9x3. Saxas 49 
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MATEMATHKA 


3. A. ATPAHOBHY u B, A. MAPUEHKO 
BOCCTAHOBJIEHHE TEH30PHbIX Cid] MO JAHHbIM PACCEAHHWA 
(ITpedcmasneno akademuxom C. H. Bepxwumetinom 9 X 1957) 


1. B namie samerKe (1) JaHbl avamm3 u MeTO_ pewleHHaA OOpaTHOli 3aqa4uH 
TCOPHH paccexAHHA It CHCTeMBI udpepeHHaJIbHbIX ypaBHeHH, KoadPHUHeH- 
TbI KOTOPOH HMeIOT HepBbih aOcOJNOTHbI MOMeHT Ha Nomyocr 0<x< ow. 
OTnpaBIAACh OT S3THX Pe3YJbTATOB, MOXKHO MpoBecTH aHawOrHyHOe HCCe]O- 
BaHHe H B HaHOoslee HHTepecHOM JIA PUB8HKH Clyyae, Kora KOIpPPHUHeHTHI 
AupepenivasIbublx ypaBHeHHHt Ccofep2xaT OcoGeHHOCTH NopsAyKa x? (KaK B 
HyJle, TaK MH Ha Oe€CKOHEUHOCTH). 

Mbi orpaHHuHMcaA 37/eCb paCCMOTpeHHeM CHCTeMBI JIByX ypaBHeHHli, 9KBH- 
BaJICHTHOH MATPHUYHOMYy ypaBHeHHIo 


Y" — [V (x) + 6x?P] Y +?Y=0 (0<x< oo), (A) 
rye V(x) = || Ojn (x) || ?— 9pmuToBa MaTpuia*, yAOBseTBOpsIoNlad MpH HeKO- 
TOpoM ¢ >0Q ycwoBHto 


co 


\A+°|V (t)|dt<oe (ees, (1) 


0 
ay oe id 1 . K Takoli cucTeMe, KaK M3BecTHO (?,°), cBoqUTCaA ypaBuenne Lpe- 
WuHrepa Ja jlelirpoHa, CCH yUMTbIBATb TCH30PHbIe CHJIbI B3aHMOJeHcTBHA. 
2. Paccmotpum rpaHHuHyio 3aqauy, Mopoxyaemyio cuctemol (A) wu Kpae- 
BbIM YCJIOBHeM 
ee yoy 0: (B) 
Teopema 1. Ipanuunaa s3adaua (A)—(B) umeem Henpepoienoitt 
cnexmp Ha eceti noaoocumerbHoti noayocu (? >0) u, BO3MONCHO, KOHeLHOE 
4UCNO HENOAOICUMENLHOLX COOCMBEHHOLX BHaYeHUl O ok eae ine ahs IT pu 
2 u3 cnekmpa cywecmeyiom pewerun U (x,d) ypacnenus (A), 06 paujarouyue- 
Ch 6 KYA’ npu x =O u noposcdaroujue pasencmeo Ilapceeana, pasBHocuAoHoe 
CNCOYIOWWEMY PAZAOINCEHUIO O-QYHKYUU: 
Dp ao 
F 4c F ‘ 
8(x—y)-T= >) U (x,dn) U* (ysdn) # =a U (x,%) U* (y,)) dh, (2) 
k=1 0 
2de I—edunuunan mampuya, U*— mampuya apmumoeo conpsscenxan c U. 
Marpuust U (x,4), Bxoqaumue B cbopMysly (2), MO%XKHO HOPMHpoBaTb TaK 
YTOObI IPH X —> CO HMeJIH MECTO aCHMIITOTHYeCKHE PaBeHCTBa 
U (x) we 1 —e*.S(—)) (2 > 0), (3') 
U (,hn) ~ em ta My 003 <0), (3") 


* SameruM, 4TO BCe BCTPevalonMecs B paboTe MaTpuubt: Y (x), U (x, A), S(A), M, 4T-A.— 


KBalpaTHble BTOPOrO HopsyKa. 
Ecan A= |] aj, || 3, TO, MO onpexenenuio, | A | = max {| @1| + [412], | @21| ++ | 22 ]}. 
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4 
i 


H, ecu ky = 0, To cu ROTA SEG Ses 
U (x,0)~ x? My, My =P {a 0), (3”) 
rye S() — yHuTapHad MaTpHila, HasbiBaemad MATPHUIE HpacceAHHu GF; 
M;,— 2pMUTOBa MaTpHa, paHr KOTOpOH paBeH KpaTHOCTH CO6CTBeHHOrO 3Ha- 
yenua 2. 4 

CopokyMHOCTh MaTpultbl paccesHusa S (A), COOCTBeHHEIX 3HayeHHu MR<O0n 
eooTBeTCTBYIOMMX uM MaTpHt M;, Has0BeM JIA KpaTKOCTH J AHH BIMHM pa C- 
cea Hus rpaHHuHo sagauu (A)—(B). Jlanee usaraetca cmocoO BoccTa- 
HOBJIeHHA ToTeHunana V(x) No janHbmm pacceauua sdyaun (A) —(B) 4 Ha- 
XOJATCA HEOOXOAMMbIe HW AOCTATOUNbIe YCJIOBHA, KOTOPbIM 9TH JaHHbIe OJLK- 
HbI YOBJIETBOPATD. 

3. Marpuua pacceanua S(h) 3agaun (A)—(B) oOmagaeT caeqyloulumy 
CBOHCTBaMH: 

1°. Mampuya I —S (A) ecmb npeobpasosanue Pypve apmumosou mampu- 
yol F(t), mak «mo ; 

foo) 
Fy()= g-) US) eta. (4) 

7 ae 
Saemenmol mampuuo. F,(t),—coo<t< co, npedcmaeumet @ eude CYMMot 
Oeyx gynkyull, OOHA Us KOMOPoLX CyMmUpyema, A Opyeaa cymmupyema C 
Keadpamom u oepanuuena;, npu ecex t>O0 cywecmeyem F)(t) u 


\ f1+0 | F’ (t)|dt <<co (—e<6<8), 
P | 
wD (0) Pee, 
M3 cBolictsa 1° marpuubt S (A), cormacHo Teopeme 4 3amerTKuH (*), caleqyer, 
4TO ECJIH MbI NOCTPOHM MaTPHILy 


F(t) = >) Mze—!*l#+ F, (8), (5) 
rye CyMMHpOBaHHe B paBoh uacTH paclipocTpaHeHO Ha BCe HeHyJIeBble coo- 
CTBeHHbIe 3HaveHua 3aqaun (A) —(B), TO ypaBHeHHe 


co 


F (x+y) +K (xy) +\ K (xt) F (tf + dt =0 (6) 
WMeeT IIpH Bcex x >0 eyuHcTBeHHoe pemeHve K (x,y), mpuuem K (x,x) qud- 
(bepenitupyema lIpH BCHKOM x >Q HM COBOKYNHOCTb MaTpHtl-pemeHHi Z (x,)) 
ypaBHeHua 


iL" —W (x)Z + RZ =0, (7) 
d 

W (x) = — 24, K (ua), (8) 

ACHMIITOTHYCCKH PaBHbIX pH X—> coTpaBbim yactam topmy (3’) wu (3”), Waer 
pasloxKenve 6-(pyHKWHH, aHasloruuHoe (2). 


ia NatbuetieH XapakTepHCTHKH JaHHbIX paccesHua sayaun (A) —(B) 
PpaccCMOTpHM (Kak H B (*)) ypaBHeHua 


x(t) +\ x@)FE+ Hd =0, 0<t< oo, (I) 
—9()+\ ¥@ A+) =0, —o<t<o, (Il) 
2() +\2@Filt +9 di =0, 0<t<r, (IIT) 
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WM OOO3HaYHM YHCIO HX JHMHeliHO HesaBHCUMBIX BeEKTOP-pelleHHH COOTBeTCTBeH- 
HO wepes My, Mz U M3, a MpeoOpasopanue Dypbe BeaKoro HeHyseBoro peUte- 
HHA ypapHenua (I) yepes x (A). Toe © F 

O6osHayuM  yepes fr CyMMY paHTOB Bcex matpny, Mr, (ecm epee 
TO panr MatpHilbt M, = mP BKmouaetca B 1). 

Tora BOSMOxHBI Cilejyioulwe yerTbipe cayuas: 

a) ec@ hp #0, my =0, ne =0, ny=r, mampuya K (x,y) (cm. (6)) ydoe- 

: f fore} 


Aeméeopsem pasencmey Py I+ 


K (0,¢)ae} =yP, ede y—4UCcAO, omauunoe 


Tt ar) 


Om HYAA; ms 
b) y= 0, My = mP, m= 1, m= 0, ng= r, MK(A)(I—P)>0 “npu 
Ps => OO); ‘ bs a 

c) ace mAO, m=1, m=0, ns=F, 22x (d) (I — P) +0 npu > 00 
u, ecau S(Q) = I,.mox(0)(l — P) 0; 

d) ece ky 0, m=1, mg=1, ng=r+41, Xx (A) (I—P) 0. npu d00 
u, ecau S (0) = 1, mox (0) (I — P) <0. 

TlepeyncsienHEle CBOHCTBA SIBJINIOTCH XapaKTepHCTHYeCKUMH WIA aHHbIX 
pacceanua saqaun (A) —(B), T. e. cipaBeqmBa creqyroulad Teopema. 

Teopema 2. J[aa mozo umo6el sadaxnole yxumapxaa mampuya S (), 
4ucha \2< 0 u apmumoser mampuyot My, (k = 1,2,...,p) AeAAAUCD OQaHHbLMu 
paccesnun sadauu (A) —(B) c apmumosom nomenyuanom V (x), yOoenremeo- 
psolujum ycaoeuro (1), HeoOxodumo u OocmamounHo eoinoaHeHUue ycaoeuti 1°, 
2° u OOHOzO U3 YCAoeuli a), b), C) uau d). 

ITpu amom, ecau S(0)=J1, mo nomenyuaa V (x) onpedenanemca odxo- 
3HaUHO No OaHHbim paccesaHus. Ecau oce S(O) #1 (m. e. K=O seanemca 
BUPMYANbHbIM YpoeHem), mo nomenxyuan V (x) OOHO3SHAUHO ONpedensemcsA OaH- 
HOlMU PACCeEAHUA MOALKO @ CAYUAe a), A 6 CAy4aAx b), .c) u d) cytuecmeyem 
oOHONapamempuuecKkoe cemeticmeo nomexnyuanoe V (x), yYyOoeremsopstolwUx Yc- 
noguto (1) u makux, umo omeewaioljue um epanuunoie 3adauu (A) -- (B) 
umetom OOUHAKOBbIeE OaKHole PaccesHUA. 

4, J|na pocctanoBseHua norenunana V(x) saqaun (A)—(B) (B curyuae 
HeOJHOSHAYHOCTH — BCero CeMeHCTBa NOTeHIHaJIOB) TO JaHHbIM paccesHHA MbI 
HCHOsIb3yeM CBA3b Mexy V(x) u MaTpuuelt W (x), nocrpoeHHolt no dopmyuie 
(8) u3 pemieHua ypaBHeHusa (6). 

XapaktTepucTuyeckHe CBOHCTBA JaHHbIX paccesHuA (cM. TeopemMy 2) oOGec- 
MleyMBaloT CyllecTBOBaHHe pellenua Z(x) = || Zjn(x)||/? ypaBuenua (7) upH 
} =0 taxoro, uto* Z(x)P =Z(x)u 

1) Z(x) = —3xP+O(1) npu x > ow; 

2) Z(0) =0 u (I— P)Z’(0)=0 B cayuae a), Z(0)=08 cayuae b), 
PZ (0) =0 wn (I— P)Z(0)+0 B cayyaax c) ud). [pw 9sTom B cayyanx | 
c) wu d) 

lim [Z” (x) Z.(x,4) — Z* (x) Z’ (%,0)] = MARZ" (0) Z(0,A), (9) 
+0 : 
rye Z (x, \) — pewlenve ypaBHenus (7) C acHMNTOTHKOM (3°) IpH X—> oo, a 
h?>0 uw ue 3apucnT oT}. SaMeTHM, YTO B CJlyY¥adX HeEOAHO3HAYHOCTH MaTpH- 
ta Z (x) codepxXUT OAHH MPOMSBOJbHbI Napamerp. 
Bo Bcex cayyatx MCKOMbI noTentMan V (x) Haxog_uTca no dopmyse 


V (x) = W (x) + 2 © [Z (x) Zi (x)] — 6x*P, (10) 


oo 
a 


¢ 0 e 0 a \ 
* Ecru \ 81 FO ld <eo, TO z0)=(9 ; De) Gio aanerge 
tL x 
PCR 8 ompeesAIOTCA H3 ycJIOBHH B TouKe x= 0. 
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rye 
Z,(x) =Z(s) [1 +e) P —\ Z(t) Z(t) dt | (11) 


0 


uc? =0 B cayyae a), c? =m? B cnyyae b), c? =f? |2.(0)|? B Cay4yaHx C) 
wu d) (cm. dopmyusy (9)). 

5. JA WuWMOCTpallHH MOJTYYeHHbIX Pe3yJIbTATOB IIPHBeeM HECKOJIbKO IIpHMe- 
pos. : 

I (cayuat a)). S(A) = a +i)(A—i)1U — P)+P, ToweuHbii cmeKTp OT- 
cyTcTByet.. Loria Vito env a) oo bat (RP). 

Il (cnyyait b)). SQA) = (eh +4) (A— 1) AU — P) HAHA (AF 2i) [A — ee 
X (A—2i)]4P, 2@=0, Mj =mP (m>0). Toraa W (x)= — 2(chay. 


x (I — P) + 6(sh x)P, Z (x) = & ae He rye %—TNpOH3BOJIbHOe YHCIO HU 
o (x) = — 3x + 4,5— 2,25 (ee 1+2x)(shx)?; norenyvan V(x) BblIpa- 
»KaeTca uepes W(x) uw Z(x) no dopmysam (10) u (11). 

Ill (cayyai c)). S()—7To xe, Kak H B mpumepe I, J=—1, 
M,=I—P. Torga W (x) = —12e-2*(1 + 1,5e-2*)°(7 — P) + 6(sh x)" 2p, 


ZO ee 1527") not = 0,208. 
) 


IV (cayyatt d)). SQ) =(A—)A+)7*7—P)+ at tee 2i) [(A — 


—i)(A— 2i)]4P, ToueuHpli cnexTp otcytcTByet. Torga W (x) = 6 (shx) ?P, 


ZX (3 oe) Wve? =e? 
B npymepax III u IV « mpouspombHo, dbyHKuHA o(x) TakKad xe, KaK 


HM B lipumepe IJ. 3ameruM, uTo BO BCeX MpHBeAeHHEIX mpHMepax S(0)-«/; 
B llepBOM lIpuMepe V (x) onpeyemmeTcA OJHO3HAUHO, a B TOcseqHHX Tpex — 
HeOJHOSHaUHO, TaK Kak Cojepxalluica B Z(x) MpOH3BOJIbHbIi MapaMeTp «a, 
OYeBHIHO, BXOAHT HB BbiIpaxkenue (10) ana V (x). 


Tloctynusto 
9 X 1957 


UWHTHPOBAHHAS JIMTEPATYPA 
Whe Arpanospuu, B.A. Mapuenko, JAH, 118, N 5, 951 (1957). 


27. Baatt, B. BaicKkon®g, Teopermueckan sqepHaa (busnxa, Vil, 1954, cTp. 84—88. 
eG. Newton, Phys. Rev., 100, Ne 1, 412 (1955). 
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Hoxnaygn Akagemun nayk CCCP 
1958. Tom 118, Ne 6 


MATEMATHKA 


B. C. BAHOrPAJOB 


OB OJHOM KPAEBOM 3AAYUE JIS JIMHEMHbIX JJIJIMMTHYECKHX 
CHCTEM AH®SEPEHUMAJIDHbDIX YPABHEHHH NEPBOrO NOPATKA 
HA MNJIOCKOCTH 


( Tpedcmaeaeno axademuxom H. M. Bunoepadosim 5 IX 1957) 


PaccMoTpHM cHcTemy judepeHivabHbIx ypaBHenuit 
AyUz + Ayolly + OyVx + OyVy + Cy + C190 = fy; 


(1) 


AgyUy  Aggtly + D210x + DogVy + Coylt + CoQd = fe. 


Qi; (X,Y), b:;(%,y) — orpaHuuenuble U3MeDuMbIe ~yHKUMM, yOBMeTBOpsiO - 
ulHe yCJIOBHIO PaBHOMepHOH 9JJIMNTHUHOCTH 


a1 dy a2 O12 —{ @11 by. a2 by ile b 0 
Qz1 bo, Q22 bre Az, O22 a Ax, Oo J o - j 
(2) 
ay bi, : by Oye) ~ , a2 dio . iby, Dy2 >0 
Ax, boy box bee A22 bo» boy bo9 


B HeKOTOPOH OJHOCBA3HOH, KOHeuHOH OOmacTu D; c;j (x,y), fi (x,y) mWpHHayue- 
war K.L,(W)) -upn p 2: 
Jaa cuctempr (1) OyfemM pellaTb KpaeBylo 3ayayuy 
a(t)u(t)+ B(t)v(¢)|[r=9, (3) 
rae I'—rpanuua o6mactu D; a(t), B(t)ELip(,.), O0<v< 1, — bynxunn 
3ayjanHpie ua I’, nenpeppipupre no Tenbyepy, «?+ 6? = 1. 


: ; 6) dl (6) » © 
Bsowa o6o3HayeHHaA 2Z=xX+iy, W=u-+iv, agin oe (+ +i a 


_ =3($ —1 x) MbI MOXKeM IpHBectH saqauy (1)— (3) K dopme 
Vt) 2 +2 +aQwe)+b@ae= ee, (4) 
Re {(% — iB) @} |r = 0. (5) 


M3 (2) cneqyet, uTo 
[wa (Z) | + [ve (2) | <qg<l. (6) 

Pemenve OyemM ucKaTb B OOOOmeHHOM cMpICIe 0 C. JI. Codonesy, 7. e. 
w(z)EWO(D), p>2 (?). 

Jaa cucrempi 0w/dz + aw + bw =f 27a 3agaya pemena MW. H. Bexya (2) 
Cuctemy (1) MoxxHO MIpHBecTH K yKa3aHHOi cucTeMe B cJlyyae, KOrya py (2) 
H 2 (z) Wudbepenumpyemer (7). B cayyae, Korga Ha I’ s3aana u(t) (uu 
v(t)), sTy 3agaay pacemoTpetu Bepc u HupexOepr (Ei . 

Byyem upeqnosaratp, uro [ — xxopfaHoBa KpuBad C HeNPepbIBHOH KPpH- 
BU3HOH. Tora ¢ NOMOL{bIo KOKopmHoro oTOOpaxeHut C=] (Z) Mbl MoxKeM 
cBeCTH 3ayayy K culyuaio, Korga D ecTb kpyr |z|<1, mpwyem O0<y< 


<I f'(2)|<¢2< co (°,9) papnomepro BD. pa 


Hasopem uu Re KCOM Sadan Wesoe wucn0” (7) Mj== */er {arg (% + 
+ i8)}p, Torja KpaeBoe ycJIOBHe MOXHO TepemucaTb B BAe 
Re {tery (t)}r = 0, (7) 
rye 


p (2) = 93 (2) + ign (2) = go \ a2) ES 4s, (8) 
if 
go (t) In = arg [a (t) + iB (t)] —nargt€Lip(, T), O<v<l. 

Ecau z mpu6mxKaetca K rpaHuuHoli Touke f, To p’(Z) YOBMeTBOpAeT 
ycnosuto |p’ (z)|<K\|z—t|— (*).emaa sameny w, (Z) = ert 2), NIpHBO JM 
CHCTeMy UW KpaeBoe yCJOBHe K OKOHYATeJbHOMy BUY, (AX HOBOH yHKIWMH 
HM KOSPPUUMEHTOB COXpaHAeM CTapble OCO3HayeHHs) 


22) +m) 2 +a@wto ow =e (2, (9) 


Re{i w(t} ir = 0. (10) 

I. Cayuah HeoTtTpuHuaTeAbHOrO HHAeKCA, A>O. Us- pe- 

3ysbTaToB (8,°) culeqyeT, YTO mOOyo pyHKuMo w(z)EWN(D), p > 2, yqos- 
JleTBopsiomlyo ycnoBulo (10) npx n> 0, MoxwkHO TpeycTaBuTb B Buse 


ete e (5) 2) 
w=) le wre eee 
+ dy +... at 2" + ice” —Gy_ — 241... — ae" = Tp Fe); (11) 
0(C)EL,(D); a,..., An-1— MPOM3BOJIbHbI€ KOMINJICKCHbI€ YHCIa; Cc — Mpous- 


BOJIbHOe BellecTBeHHOe yHcIO. Mbt Oyem paccmatTpHBaTb L,(D) u ee (D) 


KaK IIPOCTpaHCTBa KOMIVICKCHBIX (PYHKUHH Hay TOJIeM BeUleCTBeHHbIX UMCed. 

Cneqya MeToxy, mpefmoxenHomy H. H. Bexya (1°), noycraBHM BbIpaxke- 
Hue Ja w(z) (11) B ypaBnenHe (9); Torgqa NowyaHM CHHryJApHoe UHTerpaJb- 
Hoe ypaBHeHHe 


p+ HySip +H25i0-+ aT yp + bT yp = g — wr (2) — Bo (2) — ab (z) — bb (2), (12) 
rye 


0 4 e(S) oe 
Se PR \\fi 


Fr n_ (5) 
= Witt aa Ot ee ere 


D 


CHHryJIApHbI ONepaTop 


eee e(9) ry 70] 
ae cap wv \\ lz =r z)? at (4 a ep? (6) aT; 


ABJIACTCA Or PAHHYEHHbIM JIHHEHHBIM ONepaTopoM BL, (D),1<p<oo. | Sgt, < 
<A, lel,» Ap HellpepbiBHO 3aBicuT ot p. Moxno nogcuutatb, utro A, = 1 
IlostoMy MbI MOxKeM MoAoOOpaTb YHCIO p M3 HHTepBasa 2<(p<i(2+ 6 Tax, 


uroObt gAp<1. Torya oneparop p + y,So + y.So umeer OOpaTHbI, NosTomy 
ypaBHenve (12) SkKBHBaJIeHTHO (ppezroubMoBy. 

HloKarKe, 4TO OMHOpowHoe ypaBHenHe (12) (g(z)=(z)=0) ne umMeer 
PeuIeHHH, OTMYHbIX OT HyJsAt. IlycTb p(z) — TaKoe pemlenne. Torga w(z) = T,0 
YAHOBNETBOPHET OHOPOHOMy ypaBHeHuIo (9) (g(z)=0) u, no H3BeCTHOII 
TeOpeMe O lipefcTaBleHuH pemieHHit (4, 18-15), 


w (z) =e Fly (2), (13) 
rye x (Z) — romeomopdu3m Kpyra |z|<1 B ce6sa; f (C) —oynxuns, aHaJIHTH- 
weckad B Kpyre |C|< 1; So(z), x (2), b( =x4(9 EWM (D), p>2, OSTOMY 
YHOBeTBOpAIOT ycnoBuIo Teabaepa c noKa3aTesem Brie C7 Inns 5(z)]2)==' 0: 


p IP 
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M3 (*) ceqyer, uro oToGpaxkenne © = y¥(z) coxpanser opnentranuto. Tlox- 
crapuiaa (13) B (10), nonyauM KpaeByto 3aqaty Aa ananuTuueckol yuku f(C) 


Re fe any a 


git 


= 0. (14) 


i 
Peulant sty 3aqauy, NomyauM fia w (z) BbIpaxenve 


w (z) = ede (2)+np [x (2) 


(a, + ay (Z) 4... bay” ick 
FPTCYE (2) e*, Capea Gyn (2) |; (15) 


p (6) — yukuns, aHamuTnueckan BD. 
Baugy (10) 2"w (2 —uncTo MHuMaa yHKilux, mostomMy Ha [ ee MOKHO 


TipexcTaBuTb pasHoctpio @ (z) —  (z), rae O(z) ananutuuna B Kpyre |z|<1. 
M3 spipakenua yuia Tyo cnenyer \ 2-'w (2)-dS: = 10 okie? 0, azn Orciong 


JB 
w (2) |p = Im {z"+10, (z)} |p. ©, (z) anamutuyHa B D, Ho Torga w(z) uMeeT 
Ha I’ ne meHee 2(n+ 1) Hymne. Tlostomy u3 (15) cnenyer, uto w(z) =0 
M0 (2) =.0w./02 = 0. 

Vrak, MbI JOKa3aJiH CJIeyIoulyio Teopemy: 

Teopema 1. Bcayuae neompuyamerbnoeo undeKca HEOOHOPOONAA Kpaesan 
sadaua (9), (10) eceeda. paspeiluma, a coomeemcmsyrowan OOHOpOOHaA sadaua 
umeem 2n-+- 1 AUNeLIHO He3ABUCUMBLX pelleHUtl. 

Il Cayuah oTrpuuatembuoro wuHAekca, n< 0. O6o3HauuM 


m=—n. Kak 4 B cayyae n>O, ua (8, °) CreqyeT mpescTaBenHe fH 
(PyYHKUHH, YOBJeETBOpAIOWUX ycsoBuIO (10): 
bee, OG eG eeaneene 2 ; 
w (2) = aN Ss: 28 dre = Typ, (16) 


rye 0(¢)€ Ly (D) u yaossetBopset 2m— 1 ycnoBnam 


fi ean pike 7g pO) +E Care = 0, 


fo (0) =Re{\\t"™ (6) ae} = 0, (17) 
D 
j= Im{ Vliet 29 © +O Oath = 0, C=... mo1, 
D 


®yukuun p (C), yAoBseTBopsioniue yculoBHaAM (17), OOpasyloT moAnpocrpar- | 
cTBO Lyom1(D) mpocrpanctsa L,(D), kKoTopoe wmeer uHyeKc 2m— |]. 
Tlostomy smo6oi aemMent u3 Lp(D) MoxHO TIpeycTaBHTb B Bue 


i 


p (9) = Pom —1 4 >) Arths 


—(m—1) 


rie p,,, 1 © Lp, 2-1); tr JIMHCHHO He3aBHCHMBI H %, € Lp, »m—1 (D). 3a tz MO2HO 


B3ATb t = 2"—-!-1, t=2m-l, cp = ig™-"-1, [= 1, ieee 
Tlogcrasus (16) B (9), momy4yHM CHHTyJIApHoe yuTerpadbHoe y paBHeHHe 


0 + wyS2p + U2Sop + aT 29 + bT 2 = g, 


pie 8 OT 20 Ee we ty e () 2m p (C) dT f (18) 
Br tpn ae \\le=a a 


4 
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HenocpegcTBeHHbili HOACUeT MOKasbiBaeT, YTO | Se :, = 1. Ilosromy ypasue- 
Hue (18) 9KBHBaeHTHO (pefzrombMoBy. IloKaxeM, ¥YTO COOTBETCTBYIOULee 
OWHOpoyHoe ypaBHeHHe He HMeeT pellleHHH, OTJHUHbIX OT HYyJA. Ilyctt 
o (z) — Takoe pellieHHe 


m—1 
0(2)= Pama Dy Maths 
—(m—1) 
m--1 ah i pink 
ENG Zz 
@'(Z) Tie = Tie +1 >) ein ae oh 2 Ar eae 
1 


Vicnomp3sya m0-mpexuemy TeopemMy o UpegcTapmenuu peilenni (4, 3%), 
OyeM HMeTb 


m—1 nN % 
Re {i (1)} [r= Re (ef y (ND) [r= Ref + Sy Ata}. (19) 
k=1 


PaccmatpuBan oOparublt romeomopdusm (6) =x 7(C) (b(o |r = Ce? ), 
MOXKeM 3allHcCaTb paBeHcTBo (19) B Bue 


m—1 ; 
[eS fY Ima (©) Re {c"e""F ()}]in=Re{ 2% + > sie ee z+ Re 
1 

p (6) —yukuua, ananuruyeckas B D, upuuem Im p (6) |r = 8 (6), g (0) = Rep (6). 
V3 toro, uto Re {Ce F (C)} umeer Ha T we menee 2m nynei, cuenyer 
hy =0,R=0, +1,...,+(m—1). Bauny m>0 f (6) = 0. Cnenosatenbuo, 
0 = 0w/0C = 0. Vrax, qoKazana Teopema: 

Teopema 2. B cayuae ompuyamerbHoeo ukOeKCa OOHOpOOHaA 3adaua 
umeem MOAbKO HYAebOE pewleHue, A OAA paspewumocmu HEOOHOpPOOHOu 3adauu 


Heodxodumo u OocmamouHo, umobel oe (2) = [J + u,S, + w.S, +aT,+ OT.) g 
yoosremeopsaa ycaoeusm (17). 

B 3aKkso4eHhe BbIpaxkalo OlaroqapHOCTb Moemy pyKoBoyuTesto MW. H. Bexya 
3a W€HHbIe COBETHI H YKa3aHHa IPH BbINOTHEHHH JaHHOl paOorTEt. 


MateMaTuyeckHit HHCTHTyT uM. B. A. Crexmosa Tloctynuuo 
Axajlemun Hayk CCCP 4 IX 1957 


HWMTHPOBAHHAS JIMNTEPATYPA 


1C. JI. Co60ae8, Hexoropre npumenennsa yHKWMOHANbHOrO aHamHu3a B MaTeMaTH- 
yecKoH ‘pusuke, 1950. 2 W.H. Bexya, Maren. cOopn., 31 (73), 2 (1952). °*W.H. Be 
K y a, JAH, 100, Ne 2, 197 (1955). 4L. Bers, L. Nierenberg, Convegno Inter- 
nazionale sulle Equazioni Lineari Alle Derivate Parziali, Trieste, 25—28 agosto 1954. 
°C. Caratheodory, Sitzungsber. Preu8. Akad. Wiss. Berlin, math.-naturwiss. Islos 
S: 39° (1929), °H. Cordes, Math. Nachr., 15, Ne 4, 246 (1956). ie Mayne 
X€AMUWUBHAH, CunryiapHpre MHTerpambHBie ypapHenuaz, 1946. 8H. H. Bexya, 
FAH, 92, N26 (1953). ®W.H. Bexya, JAH, 89, M5 (1953). 1° W.H. Bex y a, 
TAH, 101, Ne 4 (1955). MAP. Calderon, A. Z ygmund, Acta Math., 88, Ne 1, 
85 Cy) LEIP IE, OX al pau, H.E. Jliuttrapsyg, IT. Iloauna, Hepasenctpa, 1948. 
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Aoksxane Akaqemunu nayx CCCP 
1958. Tom 118, Ne 6 


MATEMATHKA 
A. E. TEJIbMAH 


OHH MPM3HAK CYLJECTBOBAHHA ONPE/EJIEHHbIX KJIACCOB 
PEWEHWH HEJIMHEMHOrO AMSOEPEHUMAJIbHOrO YPABHEHHA 
WM HEKOTOPbIE OLWEHKH B METOJIE MAJIOFO MAPAMETPA 


(ITpedcmaenexo axademuxom B. H. Cmupxosem 12 1X 1957 ) 


B paOorax Kpymmuura (1,?) u JIbtouca (3) usyuaerca Bompoc 06 oleHKe 06- 
JacTH W3MeHeCHHH MapaMetpa, B KOTOpOH cyulecTByeT (HIM Ke pa3uaraerca 
B pA M0 3TOMY MapaMerpy) MepHoMyecKoe pellieHHe HeMHeHHOrO Audbepex- 
WHaJbHOrTO ypaBHeHHA. YroTpeOJieHHble B STHX paOoTax MeTONbl MpHHWMNH- 
aJIbHO He MOryT ObITb HCMOJb30BaHbI JWIA PelleCHHA aHasIOPHYHbIX 3alau JWIA 
KBa3H- WIM MOUTH-lepHosMyeckoro pelwieHHa. Meu, pa3BuTble HHKe, M03BO- 
JIAIOT PelIHTb STY 3alauy OJHOBpeMeHHO VIA MepHoRuyecKoro pellleHuA, NIA 
KBa3H- WIM MOUTH-NepHOMYeCKOTO peleHHA H WIA peWleHHA, OrpaHHueHHOrO 
Ha BCeH BelILeCTBeEHHOH OCH. 

Jlemma. IJ]ycmo 


L(y) = y™ + ay?) +... + any, 


20e a; — NOCMOAKHole U AOCOAMOMHOLE BHALEHUA BELECMBENHOLX “ACMeLL KOpHett 
xapakmepucmuu4eckoeo NOAUHOMA ONnepamopa CYMb %&, H,..., %n, NpuUem 
a0. ITycme (t)—oepanusvennan usmepuman yNKyuA, sadannaa Ha 
(—oo, +00), wu sup |$(t)|= 9. 

cwo<t<+o 


To20a cytuecmeyem eoOuUnCMéeHHOE, O2paHuueNHoe Ha (— oo, + oo) pewenue * 


ypaeHenusn 
L(y)=$(t), 


npuwem OAA |amozo pewlleHUA U e20 NPOUZBOOKOLX UuMeIom mecmo OYeNKU ** 
LY |< Bp (O<i<n), 


ey Z Z 
a,+a,+...+ta 
a oe ee SE ee: =O, sie,  COOOWE,, Wipe 
e0e +B; =u; Bie PUgea ie Uy = =2; ls —O, . we, u; 
1 2 Lommel 
— 1 + Cru, + Crug +... 4G; uz; 1+ 1. 

IIpu asmom, ecau p(t) nepuoduseckan, Kea3u- UAU nournu-nepuocdudyecKkaa 
@YHKYUA, MO WU 9MO CepaNUUeHNoe pewleHue maKkoce NpuNAadAeocum mem sce 
Knaccam DYHKYWU. 

YrBepxeHHe JIEMMbI OYEBHAHO Jit Cayyat n= 1. [na n mpousBombHOoro 
JleMMa JlOKa3bIBaeTCA MeTONOM HHAYKUHH. (OTa JIeMMa OOOOmlaeT pesyJIbTAaTbI 

rr 5 
Scxsanrona (4), Bopa u HelireOayepa (°).) 


* Tlom pemlenvem B 9TOl paGoTe NOHUMaeTCH (pyHKUMA, a6cOJIOTHO HenmpepbiIBHad BMecTe 
CO CBOMMH MpoH3BOAHBIMH Jo (n —1)-ro Nopaska BKJIOYNTebHO, YAOBMCTBOPsAOULa LannomMy 


(7) 
ypasnenuio nouTn Beape. Iloastomy Bce paBeHCTBa HM HepaBeHCTBa OTHOCHTCJIbHO L (y) wan y’ce- 
ye? NOHAMaTb Kak yJOBJICTBOpsAIOUHeCA MOUTH Besze. 2 

i seTCAH TOUHOH: pe akan ea , 
V3 sTux OMeHOK TepBadA ABI ly|< Sane 
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Onpegenenue. Flycrb F(t, Xo, Xi, ---» %n) — aHaJIMTHYeCKad B OKpe- 
CTHOCTH HYJIS OTHOCHTEIbHO Xp, Xj, -.. > Xn PYHKUMA, KosduuuentE Maksiopena 
KOTOPOH CYyTb OrpaHH4eHHble H H3MepHMbIe Ha (— 0°, + co) (by HKUMH i 
Byyem Ha3pipaTb cbyHkuuio D(x) L-MaxkopaHTOH F(t, 9, Yr -- es y), 
ecmw W(x) ecTb cTemeHHOH pa OTHOCHTebHO %, MONVYeHAbIM WS pxAya 
F(t, y, y’,.-., y™) 3aMeHoH Bcex Koop PHUHeHTOB TOYHOH BepxHeH TpaHullen 
ux Monynen, a y) —na Bx. 7 

Teopema 1. Jano ypaenenue 


L(y) =P) AE (ts Hr Yves YO), (1) 
2de onepamop L(y) u gynxyua y(t) eeedeHst 6 remme, a PYyNKYyUA 
F(t, y, y’,..., yY™) ydoenemsopsrem YKa3AHHolM Bole YCAOBUAM U, KpOMmMe 
M020, (bea, Oy. 3 eens e 

ITycm> (x) ecmo L-maocopauma daa F (t, y, y’,...,yY™), ypaenenue 
O' (x) += 1 (2) 


umeem nononcumenbHole KOpHu u Y —NAUMEHOLWWU UZ HUX. 
Tozda ypaenenue (1) umeem u“acmHoe pewenue, OepanuuenHoe Ha écell 


BELECMBEHHOLW OCU 


\YI< ayo. a, ; 


Ecau npu amom y(t) u koag@puyuerme pada F (t, y,y’,..., y™) cyme myakyuu 
nepuoduuecKkue C Obiuum nepuocdom, mo amo oepanudtenHoe pewuenue Oydem 
nepuoduseckum; ecau p(t) u Koagquyuenmot pada F (t, y, y’,..., y™) cymo — 
Qynkyuu Keasunepuoduueckue Cc oOiuuUmM Oasucom 4acmom, Mo amo O2panUu4eHHoe 
pewenue Oydem KeasunepucduuecKum C mem oe Oasucom 4“acmom; ecAu, 
HaKoHey, b(t) u Koadduyuerma pada F(t, y, y’,..., y™) cymo dynkyuu 
noumu-nepuoduweckue, MO OepaHuuenHoe pellenue makoce Oydem GynKuuell 
noumu-ne puodureckou. 

YTBepxKeHHe TeOpeMbI ABJIAeTCA CuIeRCTBHeM TpHHuuna Banaxa — Kau- 
quonoH — Tuxouosa, JieMMbI 1 MH CBOMCTBa 3AMKHYTOCTH KslaccoB (byHKUUuE, 
yKa3aHHbIX B (POPMyJIMPOBKe TeOpeMbI, OTHOCHTeJIbHO OllepalWH paBHOMepHoro 
ipewebHoro mepexoya. 

Teopema 2. Jano ypaenenue 


L(Y=PQ HEF AE YY oes ¥™), (3) 
20e F (h, t, Xo, X4,..., Xn) — QNAAUMUYeCKaA 6 OKpeCMHOCMU HYAA OMHO- 
CUMEABHO h, Xo, X1,+~+5 Xn QYNKYUA, KoaPuyueHmot pAaCA KOMoOpoti cyme 
OepanudeHHole U3sMepumoble HA npomextymKe (—oo, 4+-~) qdyvKkyuu t u 
F(A, t,0,...,0)=0; Qyaxyua p(d, t) axkanaumuseckan omnocumerbHo kh 
6 OKpecmHOcmuU HYAA C KOagMuyUeNHMaMU YKABAHHO2O Bolle KAQCCA. 

JTycme D(x, 4) — L-mascopanma F (i, t,.y, y’,..., y™); R— paduyc 


u p(s) —QyaKyua, noaywennan us (dh, t) samexoti ecex Koagbguyuenmoe 
MO4HOU 6epPxXHell epanuuel ux moOdYyaAet. 
ITycmo ypaenenue 


' v0 
D, (440) eee 
umeem He KpamHolll nNoAoMCUMeAHELL KOpeHo x°, npuuem x, R. 


Toeda cywecmeyem A> 0 makoe, umo npu jA\\< A cyiwuecmeyem peulenue 
ypasHenus (3), 0Oradarowyee Céeoticmeamu, YKasaHHeiMU @ meopeme 1*, u aHa- 


* aS 
Vimeiotca B BHAyY CBOHCTBa OrpaHHueHHOCTH, Nl€pHOAHYHOCTH, KBasunepvouuHo- 


CTH HIM MOUTH-M€pHOAMYHOCTH PpelleHHA MPH YCJIOBHH NpHHaqexHOCTH KoapbuuHeHToB 
JON Gata ae pad Saticcsbs 5 y') HM (A, ¢t) K cooTBeTcTByIONlHM Kslaccam yHKuuE. 
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Aumuseckoe * omHocumerono ). IT pu amom moocno cuaumame A = supi, 2de i 
la BS Te ta tee Anes 
yoosreméeopsem Ypaenenuto 


WD’, (x, ») + 20 it (4) 
Ecau, Oazee, 
(A) = Xo + Ax, + Mx, +... 


ecmo pasznoncenue 6 ps0 NO cMeneHaAM h mMeHoULe20 NOAODCUMEAbHOZO Kopna ** 
ypasHenusn (4) u 


y (A, t) = Yo (t) + yi (t) + yp (2) SF ees (5) 
cmb pasaomenue 6 pd nO cmenenam ) yKasaHHoeo pemeHuA ypaeHenua (3), 
mo - - : 


eg er ee 


AyiWos ss ay 


JloKasatembcTBO TeopeMbl 2 Maso OTMYAeTCA OT NOKASATeENBCTBa TeopeMt |. 
Cmeycrspue 1. Ecan ypapuenne (3) umeer yacrubili BHT 


L(y) =Ap(t) + F(t yy’, ...,y™), 
b~0u (0) <1, to 


CaexctsBue 2. Ecam ypapyeune (3) umeer 4acTHbIi BH 
L(y) =$(t)-+F Gy y’,... yl) 


u0<p<R, To 
1— b/x 
A= sup ———. 
ocece OC) 
JleHuHTpaycKHi SeKTpOTeXHHYeCKHIi MHCTHTYT Tocrynuuio 
uM. B. MW. Yabanopa (Jlenuua) 22 V 1957 


IMTHPOBAHHAA JIFTEPATYPA 


1A.A. KpymMuur, Yxp. mate. xypu., 5, Ne 4, 434.(1953). 27 A.A. Kpyo 
Yu. 3an. eee Sn o6n. neq. usct., 39, Tp. kacbezppr Matem., B. 3,61 (1956). * D.C. 
wis, Duke Math.*J., 22, 39°(1955), *E. Esclandon, C. R., -160,.-426 (1919) 
5H. Bohr, O. Neugebauer, Got. Nachr., H. 1,8 (1926). 


* B uspecTHoh aBTopy sMTepaType caMmbili dakT CyM\eCTBOBAaHHA AHaJIMTHYCCKOTO OTHO- 
CHTebHO A pemienua (6e3 OUCHKH OONACTH CXOAMMOCTH) 2ar%Ke'B MIpOCcTeHileM pe SS 
cyyae JOKa3bIBaJICH TOJbKO B MpeAMONO%KeHHH HEMPepb/BHOCTH KooppHunHeHToB vy (A, Z) 


~ oh ae Te re 
“ Fee: (A) vMeeT He Ooviee ABYX MOJOKHTEJIBHBIX KOpHeH: i 
*** Orciona OObIYHbIM MlyTeM MoyyaeM OWeHKH AIA OCTATOYHOrO NvIeHa psa (9). 
we : eas Ba | 1065 
2 J(AH, tr. 118, Ne 6 } 


Jloxnann AkafweMunM HayK CCCP 
1958. Tom 118, Ne 6 


MATEMATHKA 


yl. ®. JABAEHKO 


OB OJHOM PA3HOCTHOM METOJIE PELUEHHA YPABHEHHA 
IYACCOHA C OCEBOH CHMMETPHEM 


(IIpedcmasaeno akademukom C. JI. Co6onesuim 28 1X 1957) 


B s3amerke (1) Mbl NpefsIOXKHIH HOBbIA MeTO]| MOCTPOCHHA pasHOCTHBIX ypaB- 
HeHuu MIpH pellieHHH ocecHMMeTpHuecKoH sajauH JIupuxsie [A ypaBHeHHA 
Jlaniaca MeToyOoM ceToK. TaM Ke MbI MOJIyUHJIM pa3HOCTHble ypaBHeHHA 0 
9 ToUKaM B Clyyae KBaypaTHOH ceTKH. Oka3aI0Ccb BO3MOXXHbIM IIPHMCHUTb 3TH 
ypaBHeHHA H JIA pellieHHA TOM %Ke saqauH B Cayyae ypaBHenua Ilyaccona 

4 2 2 
i= tas hee (1) 
rye f — paqvasbHad KOOpyuHaTa, 2— KOOpfMHaTa, HaNpaBJIeHHaA BOJIb OCH 
CHMMeTPHH. . 

1°. Ilyctb TpeOyetca HalitH (byHKuHIO u(r, Z), KOTOPad B OOsacTH G ms0- 
CKOCTH f/f, 2, OfpaHHyeHHOH KpHBoK I’, yyoBseTBOpseT ypaBHeHHio (1), a Ha 
rpanuue I mpwuumaeT 3ayaHHble 3HayeHHa u |p =f. 

TIlpeqnomoxHM, YTO pelienHe u(r, Z) yKa3aHHOli 3saqauH WH PyHKUHA Q (r, 2) 
o6aqaioT B OONacTH G HelIpepbIBHbIMH HW OFpaHHIeHHbIMH TPOH3BORHBIMH JO 
HY2KHOrO HaM NlopsyKa. 

Tlokpoem oOs1acTtb G KBaf[paTHOH CeTKOH c iwaroM fh HW O603HayHM TIpoHs- 
BOJIbHbIA Y3eJ1 YEPeS & = % (To, 2), a 8 OnuxKalilWHX K HeEMY Y3J1I0B depes 
ap =r (fo + Ri, 29 + 1i) (b= 1,2) 0. 3 G8), PS ey — yee ice 
=k=-—h, = kho=0, b= i= 0. = la 1 
Uepes u; oOosHayHM sHayeHHe (byHKUMH w(r, Zz) B y3se a;, eCMH ro 0, a 
yepes u(R;, 29 + 1;)— pH ro = 0. Byyem mpeqnonaratb vid MpocToTH, uTO 
rpannija I o6actH G mepeceKkaeT TpsAMble, OGpa3ytollwe ceTKy, HCKJIOUH- 
TEJIbHO B y3JlaX ‘CeTKH. 

B s3amerke (1) HaMH ObIJH NOMyYeHBI CeqyIOWHe pasHOCTHble ypaBHeHHa: 


Li (u) + Lo(u) 
Dh Japp oy Aa = 0 NpH ry) >h,; (2) 


L© (u) + L© (u) 
aa A = NpHawy == 05 (3) 


rae o6o3HaueHo 
Ly (u) a 4 [(uy a Us) Oy ae (Ug a Uy) Ss] a (Ug SF us + Ue 4 Us) Co 2030, 
1h ; 
L, (u) = > To [4 (Uy —{Ug) o2 + (Ug + tg — Us — Ug) 24], 


Ly (u) = 7 [u (A, 2 +A) + (A, 2 —h)] —58u (0, 2), 
L3? (u).= 34u (A, 29) +.5 [u (0, 2 + h).4- u (0, 2 — A). 
Srech o; = o;(h/ro) Te xe, 4TO HB (4). 

Ha OcHOBaHHH opmywbi Teliopa sHauyenua u; (i=1,2,...,8) x 
U(Ris 29 + 1;) (i = 1, 3, 4, 6, 7) byHKuun u(r, z) MpeycTaBiaeM B Bae psyoB, 
PacNONOHKEHHBIX NO CTeneHsM k; H 1;, © OCTATOUHbIMH wWieHamu B (bopme Jla- 
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rpanxKa. Tloyctapasaa stu 
A pa3JioxenHa B (2 
PbIX BbIUHCJICHHH COOTHOMIeHHA Pah hae Re ae 


its 2h? 4 
Anu = (Au)rar, + Gp E (Aw) + i F (Au) + R(u), (4) 
AO y — (Au)ra0 + = (2% — oe Au), mo + R (y), (5) 


rye 
E ee SY inl ats 2 
nee = {m A*u + Ry sop Au + my Au + 


at a 
+ %(4A% +220 au — 157 0%) + 


A here 04 a2 
ae C22 AYu + 73 Or? O22 i, ae Aut, 1, , 


Z—=2p 


fan eee a als a 
(Au) = yaaa | (4A — pe Au — 2 or At) + 


02 04 
l 2 op 
; *2 gz7 APU ré Or? Oz? Au + %45q Au + 


esi (—24 A‘n + 40 2 AS — ey Aty 2 = Au) = 


ore ot 
I 3 04 
b Ue og APU + bg aay AP + Ma oor A®w + 


r= » 
2=25 


as ge ge 
+ Hs Or? Oz? Au + ts Or? 0z4 Aur by aze Aut 
A’u = A (A" tu); 
™ = — 20, + 6034 llog—126,;, my = 40, — 8a; — 160, + 20e,, 


T; = 2o, — Da, — Ilo, + 14o;; 


Ty =" *his is (3, — S3 — 94 a Ss), T= WET as (386, a 130, = 236, — 205), 


t3 = — 7/1572 (1892 -+ 793 — 3a, — 22s;), 
T% = — */is r? (140, + I lag + a4 — 269;5); 
= 20,, %, = — 24a, 4+ 2x, x3 = 8x, —%, -%q = 240, — 4aq + ag; 
Ui = Bi, Ue = 4(2481— Be), Ys = — 1208; ++ 7Be, 


4 = — 1448, + 128, —Bs, ws = 2 (1181 — Be), 
He = 2 (608; — 7B2 + Bs), Yer = 2 (48 Bi — 6B + Bs): 
@y = 1/45 (800, — 7c, + 1605 + M1); % = 145 (3459, + 16703 + 4o5 + 2), 
a3 = 15a, + 120, — 6¢;; . 
By = 45 72 (— 5a, + 2a9 + 94), Bo = "/5 72 (— % + 10o,), 
Bs = */3 75 (— a3 + 1524); 


2 
m1 = 10 4% (29g + 1855 + 724 — 2285), 
ro 
is 2 AO seals a, + 1603 + 1004 — 2535); 


LR (u)| < Crh? My + Cah? Mr, | R (u) |< ChMe. 
Syecb C; (i = 1, 2, 3) — BnOmHe oMpefeJeHHbIe NOCTOAHHEIE, He 3aBHCAMMe OT 
uara cetku Au u: M; (i = 6, 7, 8)— BepxHAd rpaHb Moyysel i-X TMpOH3BO]- 
HBIX WU B OTKPbITOH OOmacTH G mp r > 0 (i =7, 8) uw r<h (i = 6), B koTO- 


pbIX uqpepeHuMpoBanHe TO fF MPOBOAMTCA YETHOe HCO” pas. 
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> .Ecav B mpappieyyactu (4) u°(5) mogcrasuTh BMecto Aw ero 3HayeHHe 

0 ‘ . 
o(r, Z) H OTOpOCHTb OcTaTOUHBIe Web! R(u) R‘ (a), noJIyuHM cHCcTeMy 
ypaBHeHHn oe 


\ 


oe eae 2" 

Anu =@(to 20) +g El) + a Fle to>hs (6) 
(0). aC h2 / : o2 aa a 

Av = 90) Co) ap ORG ee (7) 


¥3 KOTOPbIX MO2KHO, TPH 3ajaHHbIX 3HayeHHAX uw Ha rpaHHue I’ onpexenHTb 

IpHOMWKeHHbIe 3HAYeHHA UW BO BC@X BHYTPeHHHX y3JlaxX CeTKH OOulacTH CG. 
PemenHe 9TOH CHCTeMbI MO?KHO NPOBOAHTb HJM MeTOOM HTepallHH MJIK 

MeTOJOM MOCIeOBaTebHOTO TpyMNOBOrO HUCKJIIOUCHHA HeH3BeCTHBIX MPH MO- 


MOLI OOpalleHHA MaTPHIL. 
Sametum, uTo (4) MepexoqHT MIpH fo > 0O B H3BeCTHOE Pa3sHOCTHOe ypaB- 


HeHHe, COCTaBseHHOe No 9 TOUKaM MVIOcKOCTH xX, y (?). 

3amMeTHM, KpoMe Toro, UTO eC BMeCTO 3HayeHHH uj; UM U(R;, Z + 1i) B (2) 
vw (3) NOACTaBHTb HX MpeycTaBeHHA B BHe OeckoHeyHEIX pxAOB Tanmopa, | 
TO Jia OcTaTOUHEIx ueHoB R(u) vu R (u) MoxHO NomyuNTS Bcayyae Au = 0 
TOUHO TakHe Ke BbIpaxKeHHaA, KaKHe HaMH ObIJH TomyueHb! B (?) Apyrvm 


nyTeM. 
OTMeTHM, HAKOHell, YTO MPH BbIBOJe COOTHOUIEHHA (4) MbI BOCIIOJIbSOBaJIHCb 


J@PKO TPOBepAeMBbIMH TOK eCTBaMii 
2o, + 23, + 5, — 53, =0, 
29, + 23, — 9, + 5, — 40,=0, 
2 


10g, +120, — 254; — 6, + 10 2005, ie) 4g any = 


2 


100, — 65, + 21a, — 280, -+ 12—© (20, — a, 4+ a, — 254) =0. 


2°. Wnorqa MoxeT ObITb HONe3HbIM JIA Y3JIOB OCH Cuefyrollee, Somee 
TOUHOe, 4em (7), pasSHOCTHOe ypaBHeHHe 


i Se ae tie ; 
BPW) = (Aiteno + FEE (Au) + FF (ayy + RW), J 
rye | 
1 eMige Seer ae 


. / 15h2 y 
, ol Wa) 8 [why Zo +4) + u (A, 2 — h)| —77u (0, 2), 
L$) (uw) = 481 (h, 29) —u (2h, 2) +7 [u(0, 2 +h) +4 (0, z—A)], 


GL. (0) a : 
j EO (Au) mae [44° u al (a = a) Au|,—o ’ 
2=25 
= e2 Rahs) 0? \ 
FO (a) Oe ee eee 


if 
Z=Z 


LR (u)| < Cah? Mg. 
Syech C, — HeKOTOpas TOCTOMHHAs; M, — Bepxuaa rpaHb MoyysieH 8-x npon3- 
BOAHBIX U B OTKPbITOH OOacTH G mpH r<h, B KOTOpBIX AHdbepentMpoBaHHe ff 
NO f MpOBOAMTCH YeTHOe YHCMO pas. \ ! 
_ . Ecam,B ypapuenuu (8) or6pocutbh ocratoynpii yen R (u), a Au 3ame- 
HUTb, erO 3HaveHHeM 9(r, 2), TO MOMYYHM ypaBHeHHe, ananornunoe (7): ; 
re) oe 2h? (0) 7 2ht =o 

Anu = 9 (0, 2) + car E 3 (?) eg FO (ey 


ee 
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Sameyanue. Ypapnenite (3) MoxHO TakoxKe TpeACTabyth B BUTE 


(0) he 
Ant = (Aun + ay B® (Au) +P (Au) + ROW» (9) 
rye 
Eo A = ee e2 
(Au) = (24% ar Att)r—o 
F (Au) =|2A%y —2& nz 7 @ 93 o2\/a2 | 2 0 
al ran Mut (yaa — oa) (ae +7 ar) AM ce 


| RY? (u) |< Ch4 Mi + Cyh® Mg. 
IIpu atom C;u C, — nexoroppie noctosuubie; My — BepXHAA  TpaHb MONY 15 


mpousBoquol d%u/Or® B oTKpHITOH ob6nacTH G upu r=0; Mg onpepenena 
BBIILe. . 


(0) 
OrOpacpipas B (9) Ry’ (u) u 3samenaa 3atem Au ero 3HaueHHem o(r, 2), 
NOJyyYaeM pasHOCTHOe ypaBHeHue 2 


2 


e hh?’ he 
An w= (0, 20) + a E® (9) + = F (9). (10) 


3°. [Ipumep. Ilycrb tpe6yerca nalitn pemenne u(r, 2) ypaBHenusa 
Au = 2(1 —r?) (r? +34) + 4 (197? — 17) (1 —2)z — 20 (1 — 2)? 2? (11) 


BHYTpH WHIHHApa BbIcoToh H = 1 a payuycom ocHoBaHHa R = 1, yoBseTBO- 
paroujee Ha ero rpaHnue ycoBuio u=0. 
TouHoe pelmenHe 3TOH 3ayauH MMeeT BH] 


u(r, z)=(1—7*?)? (1 —2z)z+5(1 — 2’) (1 — 2)? 2. 


| BpiOupaa war cerkH A= 0,25 u pewlaa nocTaBsleHHy!lo 3ajlauy, NoJyyaem 
| B y3JlaX, paCMOJIOKeHHBIX Ha OCH Z, CJIeyIOUlMe pesyJbTaTbI: 10 PopMyAam 
(6) u (10), koTopble B aHHOM CJIydae ABJIAIOTCA TOWHbIMH ypaBHeHHAMH ]JA 
u(r, 2): 0,363284; 0,562503; no dopmysam C. A. Tepmropuna (*): 0,407904; 
—0,621124; rounpie 3nayenua: 0,363281; 0,562500. 
Tloctynuao 


| 22 VIII 1957 


IMTUPOBAHHAS JIMNTEPATYPA = 
1... Tasugeuxko, JAH, 110, N 6, 910 (1956), *2JI.B. Kantoposaxy4, 


| B.U. Kp aos, Mpu6nmxennpie merogpl spicuero ananvsa, JI.— M., 1949. * C.A.T ep ur 
/ropun, DKypu. npuka. ous., 6, p. 3-4, 3 (1929). 
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Jloxaagn Akagemunu nayk CCCP 
1958. Tom 118, Ne 6 


MATEMATHKA 


tO. UH. EPMAKOB 
TPEXMEPHOE [IPOCTPAHCTBO C KYBHUECKOHM nOJIYMETPHKOM 


(II1pedcmaeaeno axademuxom H. I. HMempoeckum 13 IX 1957) 


Ilyctb FS) —rpexmepHoe mpocrpancrBo ®uxHcmepa, MeTpHKa KOTOporo 
3afaHa C MOMOL[bIO KyOHYeCKOH TupepenHHaNbHOH CopMbI 


ds® == Ogg /0X"UKeOL he, Nee yO — lee) 


C OTJIMUHBIM OT HYJIA ace I ((3), erp. 313). Hegasnyo K. Toxnooxa 
(7), pacnpoctpauad Ha culy4an FS merox, yKasanupli A. E. JIu6epom 


B paOote ('), MOCTpoH cHcTeMy asireO pandeck ux KOMHTaHToB gaia FS w uc- 
MOIb30BaJI HX MIA ee ee JIMHeMHOH acpdpbHHHON cBxa3HocTH. B HacTosueH 


gameTKe cTpoutca B FS) cpa3HOcTb, HWHBapWaHTHad OTHOCHTebHO KOH(OpM- 
HOrO Mpeo6pa30BaHHAl MeTPHKH, a TakKe paCCMaTPHBaIOTCH HeKOTOPBIe BO- 
Mpochl AudpepenuHa/ibHOll reoMeTpHH mpocrpaHcTBa X3 C 3a]aHHbIM TOJIeM 
MICeBJOTeH30pa, AHCKPHMHHAHT KOTOPOrO He paBeH HyJUO. Takoe mpocTpaHcTBO 


Mbl 6yfqemM o6o3HayaTb §;°. 
1. Tak Kak J{MCKpHMMHaHT 9% TeH30Pa Qygy OTMYeH OT HYJA, T. e. 
9-0, TO mocieqoBaTebHO ompefemaioTca (7) OCHOBHbIe KOMMOHCHTHI 


Net t 
Beer, AW’ Laay, Px®’. dyHqaMeHTabHOTO TeH30pa Qigy H3 COOTHOUIeHHE 


tue B” =0, — hagyB* = 9, (1) 


re Axgy — KOXPPHUHeHTHI reccHaHa KyOHYeCKOH TepHapHoli (bopMbI, cooTBeT- 
CTByIoMeH PYHAaMeHTaJIbHOMYy TeH30py; 

“BY 1/7 %%1% YYiv2 RBEi Be 

A aN [98 ; € B ‘ Qe Bry: 2asBo.> (2) 


yepe3 e*®Y QOOSHaYeHa OCHOBHad KOHTpaBapHaHTHad TPHBeKTOPHad MIOTHOCTh 
Beca + 1; 


A Lge Og 8s ee (3) 
Preby _ eee Bee VSP ey anes Bx8e. (4) 


Tlepeuncnenupte KOMHTAHTbI CHMMCTPHYHbI HO HHYeKcaM «, B, Y, Kpome 


Lapy, KOTOPbIM CHMMeTpH4eH TOJIbKO 0 HMHyeKcam «a, B, H y HOBJIETBOPAIOT 
COOTHOLI€HHAM 


a) Aa. 1 (08 n= (5) 
Ax XNA Bs | 
a) Pa ave, = U8,8), 6) PxYLag, = 0. (6) | 
JIuueituaa caa3noctb B FS? Bnomne onpenesmaetca (*) Tpe6opaHHem 
Aa 
(ex. ON Gias — 0, 

KoappuuvenTh cBasHocru I}, umeror Buy 
Ve oe i AxB | 
Dei = ay Pu Ov ace (7) i 
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3 
Teopema. J[an o6pauenua FY) @ npocmpancmeo Munxoeckoeo Heobx0- 
Oumo u Oocmamouno obpawenue @ HYAb MeH30pa Kpy4eHUuA CeABHOCMU U 


uv a 
eeKmopHot naomuocmu yy, = BV asey. (B (2) B (POpMyIHpOBKe TeopeMbI He 
yuTeHo TpeOoBaHHe paBeHCTBa HyJO TeH30pa Kpy¥eHHA CBa3HOCTH.) 
2. PaccMoTpuM Tenepb KOHpopMHoe mpeoOpa30BaHHe metpuku B FY, Ko- 
TOpoe OMpesesneTcA COOTHOWMeHHeM 
"Apy = apy. (8) 
Toryja OcHOBHbIe asireOpawueckHe KOMHTaHTbI mpeoOpasylorcad culeqyIouluM 
o6pa3om: 
aBY 9 px = 11 
B sR ies Aver pie PING (9) 
“pAXxBY _ _11 MAxBy 
, ig Owed oma 


YcTaHOBHM MOJO6HY1IO CBA3b MeExJy Koscpullentamu cBasHoctu (7). Jnb- 
cbepenunpys (8) no &’, uMeem 


%* * (6) fo} 
Oy" dapy = Fy Aupy + F+Ovdapy (2, a =| 


Torga, B cuty (6a), (8) uw (9), nomyyaem 


* DA * 12 i a 
PA 9, Qaey — ao} (BECOias + Y6,,5y) 

H, CJI€OBaTeIbHO, 

aA a a 

Py = T+ */sovby. (10) 

(10) noKxaspiBaeT, 4TO MpH KOHPOPMHOM MTMpeo6pa30BaHHH 
MeTPHKH oOObeKT (7) NpeoOpa3syetTcaA npoekTHBHoO. Janee, 
a 

ecmH S\, —TeH30p Kpy¥eHHaA cBxA3HOCTH (7), TO TIpH upeoOpasoBaHHn (8) 
Sa lipeoOpasyetca cueqyIouluM OOpasom: 


OA \ nA 
Syp = Syn + 1/39 [v8 ,)- 


CpepTbipan mocsleqHee paBeHCTBO TIO HHAeKcaM A, vu, YMHOXKaA 3aTeM 


pesyJibTaT CBepTbIBAaHHA Ha of H BHMHTat osyyenHoe us (10), MMeem 


(R), (R) 


SA A N ay 

Doneced WeacmOvoe 9 (Ouspovals (11) 
Tlocrpoenubie KosdpHuHeHTbI cBa3sHocTH (11) ycTo#uHBbI OTHOCHTebHO 

KOHOpMHOrO peoOpas0BaHHA MeTPpHKM MW MMeIWT BHA 


(R) 
Dy Pr a (Base Oder 1 Pia**O,)Gaprdu)- 

M3 nmowty4eHHbIX pe3yJIbTaTOB JIerKO CulIemyeT TeopeMa: 

Teopema 1. J[aa moezo umobet F®) 6e1a0 KoN@opMHo-naocKumM, HeOoOxo- 
Oumo U OOcCINaInOwHO BoINOAKeHUe CAeOywUWUxX YCAoeu: OOpaijeHUue 6 HYAb 
eexmopxod naomHocmu yy = B*’*Vaxey, noaycummempuunocme (*) cessHocmu 
(7) u eexmop Syo onsen Oolme epadueHmAbim BeKMOpOM. 

3. Ilycrb 3aqaHo mpocrpaHcTBo X3, B KaxKJOM JIOKaJIbHOM £3 koTOporo 
3aJlaH CHMMeTPHUHbI KOBapHaHTHbIli MceBqoTeH30p Axgy TPeTbeH BaJIeHTHOCTH, 
AMCKPHMHHAaHT KOTOpOrO OTMIMYeH OT HysA. Tak KaK JMCKPHMMHAHT MICeB/O- 
TeH30pa A,gy He paBeH HYJIIO, TO MbI MOXK€M MOCTPOHTb TeHSOpHyl0 TJIOT- 
HOCTb, OMpeeJIeHHy!0 C TOYHOCTbIO AO 3HaKa, Beca —1, C MCKPHMHHAHTOM, 


papHbim +1, cyeqyiouluM OOpa3oM: 


it a En en PTT Peay ea hy 12 
Wap | Dis Cie) jie (2 is ( By) ae ) ( ) 
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Tenepb Mbl MOXKeM paccMaTpHBaTb X 3 C 3a]aHHbIM TOJleM TEH3OPHOH 
NJIOTHOCTH, ONpeseseHHOH C TOUHOCTbIO YO 3HaKka H JMCKPHMHHAHT KOTOpOH 


ynopuletBopset ycnopuro (12). Takoe mpocTpaHCTBO MBI 6yqem O603HayaTb. 

(3) 4 3a]laHHy!O TCH3OPHYIO IIIOTHOCTb OyAe€M Ha3bIBaTb OCHOBHOH TCH- 
Z30pHOH NWOTHOCTbIW. 

Tloyctapiaa B cooTHolweHHa (1)—(4) BMecTO TeH30Pa Gagy OCHOBHYIO 


RxPy AaBy 
TEH3OPHYIO TVIOTHOCTh %agy, MOCTPOHM TeH30pHbIe moTHOcTH B’™, A”, 
Lapy, P’™ peca +1, +1, —1, +1 coorpercTBeHHo, KOTOpbie sABJIAIOTCA 


(3 
OCHOBHBIMH aJireOpavuecKHMH KOMHTaHTaMH DpOCcTpaHctTBa §3 ). Oru KOMHTAH+ 
TbI YAOBNETBOPSIOT COOTHOWWEHHAM, aHasiorHuHbIM (5), (6). JlHHewHad CHM- 


MeTPHUHAA CBASHOCTb B g 3) Tenepb MOMKET ObITb onpesesieHa yCJIOBHAMH 
a) Pie’ Vi Ndey = 0, =O Syn (13) 


PackpbiBai KOBapHaliTHoe AudpdepenunpoBanHe B (13a) H NOMb3yxACb COOT= 
° ~a 
HOWeEHHeM, aHaJIOrHyHbIM (6a), AIX TeH3OPHbIX IJIOTHOCTeEH Wagy, Kp 8Y ymeem 


PRO) Nopy — 8UP 3, + Wes, = 0. 
CBepTbiBad MO HHeKcaM A, p», B CHy (136) noswyyaem 
1 Sox 
Dy = a Po GS 


HM, CJICEIOBaTeJIbHO, 


Ae ae Hou QV 
Ty = ay (Pe A Neay + POP. apy 19h): es 
[lonaraa 
r dae xe ae: 
Pvp. = T Py ATED beak dy == 39 B ee, 


HeTPpyJHO MOKa3aTb, YTO JIA KOBAPHAHTHOH MpPOH3BOJHOK OT OCHOBHOM TeH- 
3OPHOH NVIOTHOCTH Yagy CIPABeIHBO PaBeHCTBO 


ViMapy = CvaMeyjo+ WLrepy- 


a 
TeH30p 9y,, KaK JIErKO BHJeTb, KOCOCHMMeTPHYeH TIO HHJeKCaM y, wv. 
IIpHMenum ToxwKyecTso PuyaH kK OCHOBHOM TeH30PHOH MOTHOCTH Yqpy. 
Vimeem 


2V pV yj apy ca ee SRyy(0° Agyo a Riva’ ere 


r 
7 Ilyctb Tenepb oy, = 0, b,=0; Torga, ymMHOoxaa ToxyectBo Puuyy na 
Py’*, nomyyaem 
SRive” Te Rie °ons = 0. (15) 
Xopowo usBectHo (4), 4TO B MpocTpaHcTBe cHMMeTpHUHOl acbdbuHHoli 
CBASHOCTH T€HSOP KPHBH3HbI yOBJeTBOpAeT TOXKTeECTBY Rpyyj* = 0; Tora us 
(15) wMeem Raayjoi®3yj*= 0, 4To maeT Ryo® =O Hu, cueqOBaTembHO, 
Ravyp? = 0. 
EOD. Mg 2. HeoOdxodumeim u OocmamouHelm ycaoeuem mozo, 4mobot 
3 ¥ ¥ 
6 $3 cyluecmeosana cucmema KoopOuxam, 6 Komopoti KomNONeHMoL OCHOGHOL 
meHs0pHou NAomMHOCMU Yagy HE sa6eucsm om Koopdunam mouku § 2, xe- 
Asemcn OOpaiwenue 6 HYA’ mMeH30pa On u eeKmopa ,. 
JA ox asaTeabcerTrBo. Ilycrh Oye, = 0; Torgqa, KaK BHAHO H3 
— ue 
(14), [y= 0, 4, CHE NOBATENEHO, Ov = 0, by = 0. OSpatHo, mycTb eu == 0; 
by = 0, Torga Rjyp*=0, ceqoBarembHo, cyllecTByeT CHCTeMa KOOpjMHaT, 
aD —0 : 
B KOTOpOH ly, =O, H, 3HAYHT, B 9TOM CHCTeMe KOOpAHHAaT O\Yagy = 0- 
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—— 


MoxHo JoKa3aTb ‘TaKxKe’ Cneqyroulyio Teopemy:” 
Teopema 3. Beskuti Oudbepenyuanonout Komumanm ocHoexoti mensop- 


Hou naomHocmMU Nagy ABAKEMCA aAAzeOpauLecKUM KOMUMAaHMOM OM Yapy; 
a 


Pua» Py U UX KO6APUAHMHADIX NpOUSGOOHIX, 6bLUULCACHHOIX OMHOCUMeAbHO 
o6sexma (14). 


CapatoscKuii rocyqapcTBenHbtii YHHBepcuTer Tloctynusato 
um. H. I. Uepxpnmesckoro 28 XII 1956 


UMTHPOBAHHAS JINTEPATYPA 


1A. E. Jiu6ep, Tp. cemuyapa no pekTopH. ¥ TeH30pH. aHanusy, 9, 319 (1952). 
2K. Tonooka, Tensor, 6, Ne 1, 60 (1956) *°T. 5B. Ty pesuu, Ocnospt Teopun ar- 
reOpanyecKHX HHBapHaHToB, M.— JI., 1948. *W. A. Cxoyrtenu, WZ. Crpoux, Bse- 
WeHHe B HOBbIe MeTOAbI LudipepeHiHambHoK reomerpuu, 1, M., 1939. 
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Jloxrnagn AkaweMuu Hayk cccP 
1958, Tom 118, N 6 


MATEMATHKA 


A. HW. KOCTPHKHH 


O JOKAJIbBHOM HWJIBNOTEHTHOCTH KOJIEI JIM, 
YOBJIETBOPAFOWINX YCJIOBHIO SHEA 


(ITpedcmaeneno axademuxom H. M, Buxoepadoesim 16 1X 1957) 


Kak W3BeCTHO, BONpoc O JIOKaJIbHOH HHJIbNOTeHTHOCTH KOJIe JIM c n-M 
yCOBHeM Sure JO CHX Op pelle JMUb IPH YaCTHBIX 3HayeHHAX N <7 (?). 
Llenbio HacTosmeH 3aMeTKH ABJIAeTCH KpaTKOe H3JIO%KeHHE MOKAa3ZaTEJIbCTBA 
Ce LYIOuleH TeOPeMBbI. 

Teopema A. JTpouseoasnoe Koaoyo Jlu L, ydosremeopsowee n-my 
ycnoguro Suzenaa [uv"] =[...[[uv]v]...0] =O u umerwwee xapakmepucmuKy 
HYAb UAU oe KOHeUHYIO XapakmepucmuKy p>n+[n/2], AoKAAbHO HtLAo- 
nomenmuo. 

Tloq xapakTepHcTHKOH KOJIbIla MOHHMaeTCA 37eCcb OOMIHH MOpAOK BCcex 
OTJIMUHbIX OT HYJIA 9IeMeHTOB B eFO a AHTHBHOH rpymme (npoctToe 4HCIO p). 
YtTBepxkenve Teopempt A BepHo Boodbme ANA KONbUa JIn L, B KOTOPOM H3 
papeHcTBa mu =0, uEL, m<n+[n/2], cnegyet, urou = 0. 

OrmeTHM, TO OCHOBHaA Hed JOKa3aTebCTBa TeopembI A BbICKa3aHa 
B ABHOH cbopMe B § 5 paOortpr (1). JloKa3aTembcTBO Oa3HpyeTCH Ha HeCKOJIb- 
KHX  BCIOMOPaTeJIbHbIX pe] JIOXKeHHAX, H3 KOTOPbIX BarKHeHIlee MeCTO 
3aHuMaeT slemMa |. CofepsKallleecah B Heli yTBep»xKeHHe MOXKHO (bopMysupo- 
BaTb TaK: JIOKaJIbHad HWJIbMOTeCHTHOCTb KOJbua JIH L c n-M ycOoBHeM 
Suresa WH XapakTepHcTHKOH p ->>n GOyyeT OKasaHa, CCH yeTaHOBHTb Cylle- 
CTBOBaHHe B HeM 93/leMeHTa C=£0, JIA KOTOPOTO BBINOMHAeTCA TOKAECTBO 
[cu*c] =0, «=1, 2, 3, np mo6om u€L. Halitn Tako snemeHT c yqaeTca 
JMb MIpH p>n+[n/2], ofnakKO BHAHO, 4TO ocTalollMecad MpH 160M 
p > TPyAHOCTH, CCH H HE ABJIAIOTCA YHCTO TeXHHYeCKHMH, TO, BO BCAKOM 
culyyae, MOMbITKH HX TpeosouenHaA He OesHasexKHbl. 

CoxpaHaad B OCHOBHOM O6o3Ha¥eHHA padoTH (1), BBeeM HeKOTOpbIe cy- 
I€CTBEHHbIe AIA JabHeliiero M3/102%KeHHA ympouleHua. Byyem Bcioxy cuu- 
TaTb YCTAHOBJICHHOH JIOKaJIbHY!0 HHVJIbMOTeHTHOCTb Kose JIM c (#— 1)-m 
YCJIOBHeM Suresia H 3aaHHoOli xapakTepucruKol. IIpeqnomaraa Kombuo JIu L, 
YAOBNETBOPAIOULee M-My YCJIOBHIO OHrewA, JOKaJIbHO-perysApHbIM (H 2KeIaA 
MpH 9STOM MpHiirH K MpoTHBOpeuio), MBI MOXKeM, HCMOb3yA mMepexog 
K (akTOp-kosblly Mo panukany N, scerqa cuutatb, uro N(L) =0. B ayacr- 
Hoctu, L OyfeT KOMbUOM 6e3 WeHTpa, a OSTOMY H30MOP(PHBIM C KOJIbILOM 
D, BuyTpeHHux judpepenunpopanut. L u Dz, mbt mpocro orTox_ecTBuM, 
YCJIOBHBIIUCb TOHHMaTb BCIOAY MOQ KoOmbUOM JIM MHOKeCTBO 92JIEMeHTOR 
(O603HayaeMbIX MaJIbIMH JaTHHCKHMH OyKBaMH a, b,...), 3aMKHYTOe OTHOCH- 
TebHO OMepalluH COKeHHA HM «CKOOOUHOTOy yMHOXKeHHA [UV] = uv — VU. 
IeMenTh! OOBOMAKHBalOWero KOTbUAa Yr, OCOSHAYHM GOMbIIMMH WaTHECKHMH 
6ykBamH A, B,... Ecum A=4,Q9...dm=0, TO 9370 O3HauaeT, TO 
[UA] = [... [[uay] ag]... Am] = [Uayay... Am] = 0 mp mo6om u€L. O6parTuc, 
43 COOTHOMMeCHHA [UQ,A2... Am] = 0, TORKMECTBEHHOFO OTHOCHTEIbHO UL, culenyer 
papencTBo A= a,d...dm=0. L yyosnersopser n-mMy ycJl0Buio Surea, 
korga uw" = 0 qua Bcex u€L. Ecnu xapaxtepuctuka Kombila PEST tO ia 
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TIPOH3BOJIbHOH Mapbl SIeMeHTOB u, v€L uMmeloT MeCTO TOxLecTBAa 


> OE a) (1) 
0<ign—1 
> (— 17? ia 1) odor! 1.0. (2) 


0<i<n—1 


Onpenenenne. O6osHayHM Yepe3 Cm) OTAMYHBI OT HY JIA 9JICEMeHT 
KOUbIla JIu, yROBMeTBOpAIOMIMA TO*KecTBamM 


C(mU*Cim) == 0, a =0,1,2,...,2m—1. (m>1). 


OxasbipaeTca, YTO HMe€eT MECTO CyIeyrouM (aK. 

JIemma 1. Hs cywecmeosanua snemenma Ci) @ Koaoye Jlu Loc n-m 
ycaosuem FxHeeat wu xapakmepucmuxoli p>>n (uau p =O) caedyem eeo 
AOKANHAA HUuAoNOoMeNMHOCMD. 

JloKa3aTeIbcTBO STO JIEMMbI JOBOJIbHO FpOMO3J,KO, XOTA HM HeCJIOXKHO. 
Bes tTpyfa mpopepserca, 4TO 92u1eMeHT Cm) = LC" Cm], me 1, Taxxe 
oOJlayaeT CBOHCTBAMH SeMCHTA Cm. Ho mpu m>1 cnpaseqmuso ropa3zo 
6olee CHJIbHOe YTBEpxKTeHHe, 3aksIOUAIOWeecA B TOM, 4TO 


’ amp! amp! = 
Cra i 


Kakuve Obl 9JIeMeHTbI a, u,v 43 L MbI HH Opasu. Ilocne sTroro yxe cpaBun- 
TeJIbHO MpOcTO MOKa3bIBaeTCA, 4TO MpaBOHOPMHpOBaHHOe mpousBeseHHe 


ieee Tes, b € L, MOXHO B3ATb B KayecTBe dJIeMeHTA C,,, ,,. [Ipeamouaraetcs, 


ato 2m +5<p. IIpouspega wenoyKy NoceqOBaTeJIbHBIX MePeXOQOB OT Cim) 
K C(m+1), PaCCMOTpHM 3aTemM B L useal M, MOPORACHHbI IJIEMCHTOM Cim,) 
€ MHCKCOM My = [(# — 1) /2]. Tlocmequee Bo3MoxKHO, TaK Kak n< p, cule- 
JOBAaTeJIbHO, 2%) + 3<p. 

IIpu nomouyy Tox ecTBa (1) SeMeHTHI C(m,)tt”—2C(m,) He C(m,)4—!C(m,) MO2KHO 
BbIPasHTb yepe3s mponsBeyeHHA A-B-C, B= Cm )U%Cum,), &<nm— 2, KOTOpHIe, 
TO OMpeeJIeHHIO 2JICEMEHTA C(m,), PABHbI HyIO. TakumM o0pa30m, ®?2= 0, urTo 
mpoTuBopeyutT ycsoBulo NV (L) = 0. 

Jlemma 2. Koaoyo Jlu I. xapakmepucmuku p, nopoocdenHoe OO pasyioiuumu 
Xi, Xi =0 (i=0,1,...,d; d stb6oe) u ydoeremeopsioiuee n-my yYcaoBuio 
OHe2eAA, N<p, HuAoNOMeHMHO. 

OrmeTHM peje BCero, YTO MOXKHO OrpaHHUMTbCA TCM YAaCTHBIM cyy4aem, 
Kora Ha OOpa3yroulue KosIbila L HaslO%KeHO JONOJHHTeJbHOe yCOBHe [X;x;] = 0, 
i, j=1,2,...,d. OTo yrBepxeHne BbITeKAaeT H3 OLHOH OOJIee OOuLeH TeOpeMHI, 
WOKa3aTeIbCTBO KOTOPOH (BeCbMa MpO3payHoe) MbI OMyckaeM. 

CormacHo jwemmMe 1, B L jocTaTOUHO HaliTH 3JICMCHT Cy). TlomyuuTb ero 
MOXKHO CJeLyIOWIUM oOpa3som. .; 

1) Ecum c? = 0, Ho [ca8c] 40 npu Hexotopom a€L, TO HalineTcH 9u1eMeHT 

—e, te, +e3, €? =0, qua KoTOporo TakxKe [ce?c] 0. 

TlelicTBUTebHO, sHO6OH aueMeHT @ W3 L MOKHO 3allMcaTb B Bue a= La,, 
a? = 0, Tak Kak v3 ycnoBuit Aj = 0 u h; =O caenyer, uTo u [Ayhe]? = 0. 

2) HenocpescTBeHHoli mpoBepKOli ycTaHaBJIMBaeTCA, UTO eCJIK C? = cu*cv"c = 0, 
To [ce®c] u? [ce®c] = 0. CreqoBaTesIbHO, MOXHO MONMOUTH Cia) = feera: 

3) Ilycts c? = 0 u cx;x;c = 0 aaa Bcex i, j >0. Torza T = Cull CoO Cpe 
re Cy = [cb?], b= Xe +%g + xy, «, B, y > 0. 

3ylech CHayasa NOKa3bIBaeTCHA, YTO HMEIOT MECTO TOK LecTBa Ty (i) = Cyu°cb? = 0) 
u T,(u) = cou2bcb? = 0. V3 coo6parkeHuii CHMMeTPHH MOXHO Tak*Ke Cle/laTb 


3aK MOUeHHe O paBeHCTBe HyJO BbIpaxennlt T (uw) = becu?cy u T,(u) = 6 cue Co- 
Tlocue sroro momyyaerca HyKHOe coorHoMeHne: T = {7 (u) — 3T2 (w)} v?e) — 
— Cot? {T, (v) — 38T,,(v)} = 0. . 
4) OmnpeyemuM peKyppeHTHO MOCJe{OBaTeJIbHOCTh 3JICEMCHTOB: Co = [Xo%i], 
2 ; ‘Pei 
i>0, Cy = [C002Xo], «- Om =llm—1Am¥o]s Ge = Xp, FXins ths fr = 1, 2,..., 4. 
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Tlo WHAYKUMH OTHOCHTe/IbHO Mm TIPOBepAloTCA TOKMECTBA! CyXo = Xoem = OF 


[Cmb?Cm] = 0, b=X,+%Xe+Xy, By vee Oe 
Ilycrb Temepb Cm = 0, HO Capi = 0, Kakue Obl 3JIEMeHTHI @;, IPH MOCTPOeCHHH | 


noclenopaTevIbHocTH {C;} Mbl HH BbIOMpamH. Torga wMeeT MeCTO TOKAECTBO 


CuK 1X jCm = 0, i, | =.0,A, ees eh 
5) Koweqnocth YHcula OTJMYHEIX OT HYJI WIeHOB B MOCseqOBaTebHOCTH 


2 2 2 
{c;} NOKa3sblBaeTCA Ce YIOWHM O6pa3oM. Cm41 = [Co [Xi] [Xoae]. « - [%odma]] = 
== 2 A 
= — [XX YYo-- Imaal: Unco pasIWuHbIX y, = [x,a2] He MpeBOCcxOAHT ( 9 ) : 
TaK KaK dp = X;, + %X;,. [lo mpeqmonoxKeHnio, KOJIbIO JIu c (n — 1)-M yculoBKeM 
urea JOKavIbHO HUJIbMOTeHTHO. CyleOBaTesIbHO, pH JOCTaTOYHO CoMbIWOM m 
ae ee 
YYo +? Ima = Sat ly,', re u; WU v;— 3ueMeHTBI KoNbIa JIM C o6pa- 
3YIOWIMMH i,.-- » 4 i OuepugHo, [Xo¥,] = 0. Tlosromy nx qui —t = 
S: Ss n—1—s \) 2 
=. Dy | UiXolli = > 2] =0,T. €. Cm+1 = 0, YTO H HYKHO ObIJIO yCTaHOBHTD. 


0<s<n—l 
O6OpeynHenne yTBepxKeHHi 1) — 5) MpHBOMT Hac K BbIBOMY O CyUeCTBO- 


BaHHH B L 9JICMeHTa Cis). 
Jlemma 3. laa s«6ot napot anemenmoe u,v u3 Konoya Jlu L Cc n-m 


ycaoguem Inz2eaa u xapakmepucmuKkoti p>n+ [n/2] (uau p=0) umeem 
mecmo moocdecméeo 


[uo™1]2 = 0. 


n 
Jloka3aTeabcTBO. OOosHauHM «; = (— 1)'( j iF 


ata +yu—1 sey mobs dh 

Ay. = peers = (— permroosn le eae) (eat) 
y (Vo — % ? 

Bas Ce on Aare sie ates) 


v0; 0, ae ee 


Ouesuguo, Ay, 0, ecuIH XapakTepucTuka p >n-+u. 
YTBepKTCHHe JICEMMbI CJleqyeT U3 PaBeHCTB 


A, = 00" ee VS an 


MpOBepKOH KOTOpbIX MbI celuac Hu 3alimemca. Tak Kak v®—lyv"-1=0(, To 
Ap, ; = 0. IIpeqnonoxum, uTo papencTso A;, ; = 0 AoKasano Ana i<C ku Beex j, 
H Oy tem HOKa3blBaTb ero mpH i=, Jlanee, Oyqem cuntaTb, uTO Ap, p= 0, 
ecm j</, T. €. HYKHO yCTaHOBUTb 9TO TOKMecTBO Aaa j=l, 1+1,...,k, 
{> 0. pul = 0 yeuosne Ay, ; = 0, j <0, TpHBHabHbIM O6pa30M BBINOHAeTCH, 
MO3TOMY HHAYKUMA OnpaBaHa. YMHOXKaA TO*RKAeCTBO (2) cepa Ha veyu"—1—k-s 
M cipapa Ha , S==0,1,...,2—1—k, nomyaum cuctemy ToxyecTB 


> Cra psAp ey 0. 
o<i<h—l 


PaccMoTpuM oryeubHO Ba cayyas. 
1) n—~k>kR—I+1. Tak Kak Arsyn—160, TO H3 MepBpIx kR—l+] 


vbapionue CHCTeMbI HAaXOJMM Hy2KHOe: Ay y=...= Ap n=O 
ae ) n iB kR<k—i+1. Berpasum orga Ap 1,..., Ak, t4n—1—r Yepes Ap, 14,, 
7 M1 — KR, WCNOUb3yA HepaBeHCTBO Aji; n—1-»>60. Ymuoxas ToxpectBo (2) 
cepa Ha U* M cipaBa Ha v't+"—syyr—I—l-r, 5 — n —] _, 1,0, nowyuum 
Seats, Lee 


> Corto—n+itsAnti, itr = 0. 
O<i<n—k—-1 ; 
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Vis sro cucrembi n — k ypaBnenuit c .— k HensBecTHbIMH U ONpexemHTeeM 
Ack+e—n, n—1—k FO HaxoMM Ap, 14, = 0 Apu mio6om r > n—k. Mostomy Taxxe 
W Apt =... = Ar, tin—1—r = 0. Bee Bcrpeyapuinecsa B mpollecce JoKa3aTesbCTBa 
onpesemutTemm Tuna A, , Obl TaKOBbI, YTO w He MpeBocxoguno yucaa [n/ 2]. 
Jlemma jlOKa3aHa. 

Teopema A mnojlygaeTtca Tenepb OveBHAHbIM O6pa30m (cM., HarlpHMep, 
WOKa3aTe/bCTBO TeopeMbI 6 B paboTe (+)). 

OrmeTuM, 4TO OrpaHHyeHve Ha XapaKTepvCTUKY, BOSHMKalolllee Mpu WoKa- 
3aTeJIbCTBe JIEMMbI 3, MOXKeT ObITb, WH Yalocb Chl CHH3HTb Oo p >n+ 1 
(IA HeOOJbINHX N 9TO TpOBepeHO), eCuIM MoMmbITaTbcA Goee NOMHbIM O6pa30m 
MCNOJIb30BaTb TOR MecTBa (1) w (2). OnHako Takoe ystyymleHve He ObIJIO 6bI 
MIPHHUMMHaJIbHbIM, TaK KaK HavOowee BaxKHBIM cyyah p=n-+ 1 (cBa3aHHbIM 
c Ocua6meHHOH runoresoH Bepucalya o mepnoquyeckux rpynmax JIA mpoctoro 
MoKa3saTeJid P) BCe PaBHO OCTaBaJICH Obl BHe paccMoTpeHHaA. BO3MOXKHBIM WyTb 
PelUeCHHA STO BarxKHOM 3aadH COCTOHT B M3MeHeHWH MeTOJa MOKa3aTeJIbCTBa 
CYULECTBOBAHHA SJICMEHTA Ci). 

B 3aku1oueHHe aBTOP C HCKPeHHeH NpH3HaTebHocTHIO Sslarogaput VM. P. a- 
<papeBuua 3a BHHMaHHe K JlaHHOHW paodore. 


MatematTuyeckuii wHcTHTyT uM. B. A. Creksosa Toctynuao 
AkaflemMuu Hayk CCCP 12 XS 1857 


UMTHPOBAHHAS JIATEPATYPA 


+ A.W. KoctpuxKuu, Mas. AH CCCP, cep. matem., 21, n. 4 (1957). 
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Jlokaagp AkajyeMuUM HayK CCCP 
1958. Tom 18, Ne 6 


MATEMATHKA 


A. B. MAJIbIIUEB 


O MPEACTABJIEHHM BOJIbBLIAX YHCEJ! NOJIOKKUTEJIBHbIMU 
TEPHAPHbIMH KBAJIPATHUHbIMH ®OPMAMH HEYETHBIX 
B3AMHMHO TIPOCTbIX HHBAPHAHTOB 


(IIpedcmaeaexo axademuxom H. M. Buxoepadoeoim 19 IX 1957) 


Tyctb [(x4,Xo,...,%n) — WeslouHCIeHHaA KBafpaTHuHad dopmMa ompeje- 
auteia d. Uspecrua (!). reopeMa O TOM, YTO, eCJIH Weloe 4HCIO mM YOBIeTBO- 
PACT HEKOTOPhIM HEOOXOAMMbIM ycOBUAM Tua f(xy, Xo,-.-, Xn) = m(mod 8d), 
TO 9TO YHMCIO MpeACTaBUMO XOTA Obl OAHOM U3 opm pojsa f; TaM %*Ke Jlaerca cop- 
MyJla JWI KOJHMYeCTBa TaKHX MpescTaBseHHh. Topa3q0 Oomee COXKHbIM SAB- 
JIAeCTCA BONPOC O MpekcTaBeHHH 4uCa m KaxoH dopmol f. B stom cayyuae 
clehyeT OKULATh Oomee WIM MeHee MPOCTHIX Pe3YJIbTATOB JIHWb IA PopM 
C Tpema u Colee MepeMeHHbIMH, HOO JIA MpeCTaBHMOCTH OHHAPHBIMH (OpMaMH 
HeEOOXOJMMBIX YCJIOBHH yKa3aHHOrO BbIILe THMa OKa3bIBaeTCH ABHO HefocTa- 
TouHoO. Jia HeonpeseeHHbIX (OpM MpoOeMa B 3HaYHTeIbHOH Mepe HCuepmbi- 
BaeTca TeopemMamMu Metiepa (?,°), KOTOpbIM OKa3aJl, YTO IPH BeCbMa LWIHPOKAX 
TIpeANosOKeHHAX BpOMe HEOMpeeeHHbIX KBapaTHYHbIX POpM C TpeMsA HU Oo- 
Jlee TI@EPCMCHHbIMH HMEeTCA JIMIUIb OMHH Kaacc (cM. Takxe (4,5)). Ina nonoxu- 
T@JIbDHbIX KBApaTHUHbIX (POpM C YeTbIPbMA UH Gosmee MepemMeHHbIMH B. A. Tapta- 
KOBCKHH (°) C MOMOLIbIO aHaJIHTHYCCKHX MeETOOB MOCTPOWJ aCHMMTOTHYeCK IO 
(opMy1y JIA KOHMYeCTBa TipecTaBeHHH unCIa m PopmMol f, TaK 4TO TO BbI- 
MOJIHCHHH HEOOXOJMMBIX YCJIOBHH yKa3aHHOro BbIlle THMa BCe JOCTaTOUHO OOJb- 
mie YHCa m mpeycraBuMbl dopmon f. IO. B. JIMHHuk (7) c noMonLbIO apudMe- 
THKH KBaTepHHOHOB (HM ee OOOOUIeEHHH) MOKa3a pA TeopeM O mpescTaBJleHHH 
YHCeJI HEKOTOPbIMH TepHaPHbIMH KBaJ|paTHuHbIMH cdbopMamu. B pa3sBuTHe 3THX 
HCCJI€QOBaHHH Mbl JOKa3bIBAaeM CJleyIOUlHe TeOPeMBl. 

Teopema 1. //ycmo f(x, y, 2)— yenouucaennaa npumumuenan noao- 
HCUMCAbHAA MepHapHaA KeadpamuUuunaA GopmMa HedeMHoOLX B3AUMHO Npocmolx 
uxeapuanmoe [Q, A] (Q ecmo o6tyuti naubonouuti Oeaumeab Koagqbuuuenmoe 
opm f, esaumnott c f; Q? A = det f); nycmb m — yeaoe 4ucao, esaumHO npo- 
cmoe c 2QA, Onn Komopoezo paspetliumo cpaeHeHue 


i (x, y, 2) =m (mod 8QA) (1) 


6 YeAlX 4UUCNAX X, Y, 2. Toeda NalidemcA maKOe 4UCAO So, BaBUCALYee MOABKO OM 
Q, A, wmo ecau m deaumca Ha Keadpam Yeroeo 4uICAA S<So, MO mM NpuMUMUBHO 
npedcmasumo dopmott f. ITpu amom, ecau o603Hadumb 4epes t(f, m) Koau4ecmeéo 
NPUMUMUBHELX NpedcmasbreHull uucaa m gopmoit f, mo 


t (f, m) >xh(— Am), (2) 
2de h(—Am) — koauxecméo Kaaccoé nonoomeumenbHolx OuHapHelx cobcmeeHHo 
ApumMUMUBHELX Keadpamutnolx opm onpedeaumean Am; x>0 — nocmoannasn, 
saeucsniuaa moaoko om Q, A. 

Ora TeopeMa sABAAeTCA yTOUHeHHeM pe3ybtata IO. B. Jlununxa (8), rye 
B TCX Ke yCIOBHAX MOKAa3bIBAeTCA CYIMeCTBOBaHHe MpelcTaBeHHA unCIa m 
(popmoli f, HO He OOs3aTeIbHO MIpHMUTHBHOFO (H He JaeTcA HHKAaKUX OLeHOK). 
Tlomumo caMocTostebHOrO MHTepeca, OHA CYILeCTBEHHO HCHOMb3yeTCA WIA Jo- 
Ka3aTeJIbCTBa TeOpeMbr 2. 

Teopema 2. Ilycme f(x, y, 2— yenowucaennaa npumumuenaa noao- 
HCUMeAHAA MepHapHaA Keadpamu4inaa Gopma HexeMAbIX B3QUMHO Npocmolx 
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uneapuanmos [Q, A]; q — npocmoe wucao, He Oenasuyee 2 QA; m — yenoe 4u- 
CAO, 63QUMHO Npocmoe c 2 QOAG u ydoeremeopatowee ycaoceuam: 


cpaenenue f (x, y, Z2)=m (mod 8QA) paspewumo; (3) 


Comes (4) 


O6osnauum 4epes t(f, m) Koauuecmeo npumumuéHeLx npedcmasnenutt uucna m 
gopmot f. Toeda natidymca makue nocmosnnole My, x >0, x’>0, saeucawue 
moaeko om Q, A, q, umo npu m>m, 

uh (— Am) <t (f, m)<x'h(— Am). (9) 

3 sto Teopembl cpasy xe culefyer, YTO BCHKOe AOCTATOUHO Goubllloe 1e- 
Joe YACIO m MpelcTaBumMo dopmoli f(x, y, Z), KOuIb CKOPpO OHO yOBMeTBOpsAeT 
HeoOXOJHMOMy PoAoBoMy ycoBHio (3), a Tak2Ke JONOMHUTeIbHOMY ycmoBut0 (4), 
CBASAHHOMY C MeTOJOM OKasaTebcTBa. Or ycuoBun (4) MOXKHO U30aBHTbCA, 
MpeANOOKUB CipaBeIMBoH runotesy PumMaHausH HeKOTOpble Govlee culaOble 
MJIOTHOCTHbIe TunoTesbI 06 L-pagax Jupuxse. 

Teopema 3. /Tycmo f(x, y, z)— yeaouucaeHnaa npumumuenan noao- 
HUMeAHAA mepHapHan Keadpamudinan Gqopma HeLemHolx 63QUMHO npocmolx 
uxeapuanmos [Q, A]; g — npocmoe aucao, ne Oensujee 2 A; g — Heuemnoe 4U- 
cao, npocmoe c QA; & — Konuveckaa o6nacmb Cc bepuluHolt 6 HaLANe KOOPOUKam 
u nuUgCHUM (no /Kopdany) meanecnoim yeaom X>0. Paccmompum yenoe 4ucao 
m, 63QUMHO npocmoe c 2 QAgg, u Yenole 4UCAA Xo, Yo, 2, YOoBremeopsioWM4Ue 
YCAOBUAM: 


f (Xo. Yo: 20) =m (mod 8 QAg), (6) 
(*) =1. (7) 
Ooosnaium uepes t(f, g, ©; m) Koauuecmeo mex npumumuseHolx npedcmasrenuti 
(x, y, 2) wucna m gopmot f, Komopole neocam 6 Konyce © u cpaeHumel Cc 
(xo, yo, 20) no modyato g. Tozda Hatidymca makue nocmosannole mo, x>0, x’>0, 
3aéucauue morcko om Q, A, gq, gu C, umo npu m>mo 
xh (— Am) < t (f, g, ©; m) << x’h(— Am). (8) 
SaMeTuM, TO (KaK 93TO CJlelyeT H3 JOKa3aTeJIbCTBa TeEOPeMB!), eCJIH Orpa- 
HM UHTbCA BbITTYKJIbIMH KOHHYeECKHMH OOslacTAMH ©, TO MbI MOM%KeM JOMyCKaTb 
3aBHCHMOCTb BbIMyKJOH oO6acTH © or m, OrpaHHuHBaA CHH3y JIHLIb ee Teec- 
HbIM yrom A>O. Cryuan g = 1 umn } = 4m «He MCKIOUAaIOTCA, Tak 4TO TeOpe- 
Ma 2 eCTb BeCbMa YaCTHbIH Cyualt STON TeopembI. C Apyrok CTOPOHb!, Halla Teo- 
peMa, pacuupaa BU, paccMaTpHBaeMbIX (popM /, BKJIOUaeT H PeSYJIbTaTbl CTaTbU 
(°). O6 ycsioBuu (7) MOXKHO MOBTOPUTb TO Xe, YTO MbI TOBOpHIH OO ycnoBuH (4). 
Ojuako B HeEKOTOpbIX CJIy4aAX 9TO YCIOBHe COfepKUTCA B ycOBUH (6). MMenuo, 
M3 TeopeMbI 3 HemocpeACTBeHHO CJleqyer: 
Teopema 4. Ilycmo f(x, y, 2)— YeaouucneHHaa NPUMUMUBHAA NOAOSE U- 
menbHaa mepHapHan Keadpamurnan opma HeLeMHbIX 3QUMHO NpOCMbLx UNEA- 
puanmoe [Q, Al, @ 4ucre podosvix xapakmepos Komopoti natidemca xapakmep 


— Af 
aca 1, 
20e g— NeKomopoe npocmoe 4ucaro, Oenatyee Q; g—NeLeMHOe 4UCAC, Npocmoe 
c QA; © — Konuxeckaa o6nacmb c 6epuuHoli 6 Haare KOOpOuKaM U HUdK HUM 
menecHoim yenom r>0. Paccmompum yenoe 4ucAo mM, e3auUMHO Nnpocmoe c 
2 QAg, u yenole uucara Xo, Yo, Zo, YOOBNeMBOPAIOUUUE YCAOBLIO 
f (Xo. Y> 20) =m (mod 8QAg). (9) 
O6osnauum uepes t(f, g, ©; m) Konudecméo mex NPUMUMUGHELX npedcmasrenutt 
(x, y, 2) uucaa m opmoti f, Komopole aenam 6 KoHYyce © u cpaenumol Cc 


(xo, Yo, 20) no modyatw g. Toeda Hatdymcn makue nocmoannele mo, es) Uf 
x’ >0, 3aeucauue monrbKo om Q, A, g u&, «mo npu. m>mo 


xh (— Am) <t (f, g, ©; m) <*’h(— Am). (10) 
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3ra Teopema o606ulaet u yrounser pesyabrar 10. B. JImnnuka (’) (qoKasa- 
TeJIbCTBO KOTOPOTO B (7) TOJbKO HaMeYeHO H CYWLeCTBEHHO OTJIMYAaeTCH OT Ha- 
wero). Kak o6bluHO, 43 (OpMYJIMPOBaHHbIX BbIIe TEeOPeM O IPHMHTHBHBIX Mper- 
CTaBJIEHHAX UHCIa m PopMol f MOXHO BbIBECTH COOTBETCTBYIOLUIHe TeOPeMbl 
O. MIPOW3BOJIbHBIX WeIbIX MpeqcTaBsenHaAx. DopMyJHpyeM OJHY H3 HEX. 
~ Teopema 5. [Tycmpe f(x, y, Z)— YeaouucneHHad NPUMUMUBHAA NOAO HCU- 
meabnas mepHapHan Keadpamuinaa GopmMa He4eMHolX 63AUMHO NPOCMoLX UH- 
eapuanmoe [Q,'A]; ¢ — npocmoe xucao, He Oeaniyee 2 A; g — HeLemHoe 4UuCAO, 
npocmoe c QA; € — Konuueckaa obaacmb c eepuiuHolt 6 Had4ane KoopOuKam 
U. HUDCHUM menecHolm yenom h>0. Paccmompum yeaoe LUCIO M, B3QUMHO Npo- 
cmoe c 2 QAgg, u Yenble 4UCAA Xo, Yo, Zo, YOOBAEMEBOPAHOLYUC YCAOBUAM 


F (Xo» Yor 2o) =m (mod 8QAg), (11) 
(= —") Levee (12) 


q 


O6osnauum uepes T(f, g, ©; m) Koauxecmeo mex yerolx npedcmaésnenult (x, Y, 2) 
uucaa m qbopmott f, Komopele azeocam 6 Konyce © u cpasHumol c (x0, Yo, Zo) no 
modyno g. Toeda natiOymca makue nocmoaHHole mo, x >0, x’ >0, saeucauue 
moaoko om Q, A, g, g u ©, 4mo npu m > mo 


xH (— Am) <T (f, g, ©; m) << x’H (— Am), (13) 


2de H(— Am)— Koauuecméo 6cex KAACCOB NOAOCUMEAbHOIX OUHAPHoIX Yeraowuc- 
NCHHOLX KeaOpamuuHolLx opm onpedeaumenn Am. 


JleHuHTpayckoe oTqemeHne Tloctynusio 
Matematuueckoro HHCTHTyTa HM. B. A. Creksopa 18 IX 1957 
AxkaylemMun Hayk CCCP 


WMTHMPOBAHHAS JIMTEPATYPA 


1H. Minkowski, Ges. Abh., 1, Leipzig, 1911. * A.Meyer, Zur Theorie der 
unbestimmten ternaren quadratischen Formen, Ziirich, 1871. 3 A. eyer, Vierteljahrs. 
Ges. Ziirich, 36, 241 (1891). *G.L. Watson, Mathematika, 2, 32 (1955). 5° B. W.Jo- 
nes, GL. Watson, Canad. J. Math:, 8) 5920¢1956).5 'BaNe leapt ak one knee 
M3p. AH CCCP, VII cep., org. cbus.-marem., 111 (1929). 710.B. Jluuuukx, Has. 
AH CCCP, cep. matem., 4, 363 (1940). ®10.B. JI “uuu xk, Hsp. AH CCCP, cep. matem., 
3, 87 (1939). *® A.B. Maabtimwes, Becrn. JIFY, N 19, 18 (1956). 
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Jlokxzann Axkanzemun Hayr. CGOGP 
1958. Tom 118, N: 6 


MATEMATHKA 


B. TMOHOMAPEB 


HOBOE MPOCTPAHCTBO 3AMKHYTbIX MHO)KECTB 
Wi MHOPOSHAYUHbIE OTOBPA)KEHHA BHKOMIMAKTOB 


(ITpedcemagneno akademuxom II. C. Anexcandposoim 4 X 1957) 


OrkpbiTble oTOOpaxkenua f OuKoMMaKta X B OukKoMNaKT Y, Kak noKasaHO 
B MOeH paOoTe (1), XapaKTepH3y!OTCA TeM, YTO MHOXKECTBO 3JIEMCHTOB COOTBET- 
cTByloulero pa3sOHeHuA MpocTpaHcTBa X eCTb 3aMKHYTOe MHOKECTBO B ONpele- 
JIGHHOM KaK OObIUHO (CM., Hampumep, (1), § 3) mpocrpancrBe YX s3aMKHYTBIX 
MHOXKecTB OukKoMMakTa X. BosHukaeT Bonpoc 06 aHamorMyHO xapakTepu3a- 
HH JIOObIX HeMpepbIBHBIX OTOOpaxkeHui OukomMakToB. JlerKo NOHATH, YTO MIpo- 
cTpaHcTso | X WIA sTOrO HempurogHo. Mb ompeyeisem B STON 3aMeTKe HOBOe 
IIpOCTpaHCTBO 3aMKHYTbIX MHO2KECTB, KOTOPOe HE TOKO cpasy Ke pelllaer mo- 
CTABJICHHY10 3aady, HO HM BOOOLLE TeCHO CBA3AHO C TeOpHeli HeMpepbIBHbIX — He 
TOJbKO OJHO3HAUHbIX, HO H MHOFO3HauHbIx — OTOOpaxeHul OMKOMMAKTOB. 

Pet Doc Tp. C1 B.0 4X Mo O10 6 B.O 1 CT Bas IVCTEs Ayan DOs 
W3BOIbHOe T,-MmpocTpaHcTBo. ToukamMu mpocTpaHcTBa xX ABAAIOTCH BCe Helly- 
CTbIe 3aMKHYTbIe MHO*KeCTBa MpocrpauctBa X. UrToObl onpeseMuTbh MpOu3BOMb- 
Hy!O OKpecTHocTb O (/) mpoHsBoubHOH TouKu Fy € xX, SOepemM MpoOu3BOJIbHYyIO 
okpectHoctb OF, mHoxectTBa F, B mpocrpauctBe X u onpefemsem O (F,) Kak 
COBOKYMHOCTb BC€X 3AMKHYTHIX MHOXECTB IpOcTpaHcTBa X, JWexaHx BO Fy. 

Jlerko BUJeTb, YTO ONpeeseHHOe TAKUM OOPa3OM OKpeCTHOCTHOe MpocTpaH- 
cTBo xX ecTb TJ -lMpocrpaHCcTBO, TOMOJIOrHYeCKH COJepXKatllee MpOCTpaHcTBO 
X; MbI OyeM B abHeHWIeM Ha3bIBaTb TOUKH x © X «MaJIbIMM» TOUKAMH IIpo- 
cTpaHcTBa “X. 

IIpocrpancrso xX HUKOra He ABIAeTCA XayCOpPoBbmM HIM Jaxe T)-mpo- 
CTPaHCTBOM, 3a HCKJIOUCHHEM TPHBHAIbHOPO Cly4ast, Kora X COCTOUT U3 eAMH- 


CTBCHHOM TOUKH. 
1°. ToxmecrBeHHoe OTOOpaxkenue mpoctpanctBa VX Ha xX ABIAeTCH HeMmpe- 


PbIBHBIM. . 
2°. Ycnosue Fy C Fy, Cc X HeoOxoqumo HW JocTaTOUHO AIA TOTO, 4TOOHI B 


apoctpauctse xX Touka Fo coepxKalacb B 3aMblKaHHM TOUKH Fy. 

Orcioyja B CBOIO O¥epeb BbITeKAaeT: 

3°. Manble TOUKH MpocTpaHcTBa xX XapaKTepH3ylOTCA TeM, 4YTO HUKaKaA 
Malad TOUKa He COMepKUTCA B 3aMbIKAHHU HUKAKOM OTJMYHOM OT Hee TOUKH Ipo- 
CTpaHcTBa xX. 

4°. Tlpu BcaAKOM TOMOJOrM4ecKOM OTOOpaxKeHUN MpocTpaHcTBa xX Ha ceOa 
uM Ha mpocrpancrBo xY (rye Y — Kakoe-HHOyJb T,-MpoOcTpaHCTBO) BCAKas 
Malai TOUKa TepexOJUT B Ma/ly!0, a BCAKaA Ooubilad (T. €. He Malas) TOUKa 
epexoguT B Gombinty10.«HauGombiaa» TouKa X€ xX TMepeXoZHT B ceOA IPH BCA- 
KOM HelIpepbIBHOM OTOOpParxKeHHH NpOcTpaHcTBa xX Ha ceOA. ’ 

3ameuaune. Jina mpocrpancrsa)X mpeqoxenne 4° Tepser cusly (y2Ke 
ecu X eCTb KaHTOPOBO COBepIIeHHOe MHO?KECTBO). 

CnencrBueM mpeqioxeHnud 4° ABUIAeTCH: 

5°. [Ipocrpauctsa xX u xY romeomopdpubl Tora H TOKO Tora, Kora TO- 


MeoMop@ubI mpoctpancTBa X u Y. 
6°. Bce Henycrble 3aMKHYTbIe MHO2KeCTBAa MpOCcTpaHncTBa 


Sombiyio» TouKy X MpocTpaHcTBa “X. 


3 MAH, rv. 118, No6 


xX coep%KaT «HaH- 


1084 


TlosTomy: . 

7. Kakoso 6b HH ObwIo Ty-mpocrpancrso X, mpocrpaHcTBo xX CBASHO H 
OMKOMNAKTHO. d | 

8°. Ecnu X OuKommakTHO, TO mpocTpaHcTBo xX oOslafaeT “CBOHCTBOM He- 
OJBHXKHOH TOUKMD, T. €. IPH BCAKOM OJHOSH@YHOM HeMpepbIBHOM OTOOpaxKeHHH 
ipoctpancTBa xX B ceOA uMeeTCA 0 Kpalineli Mepe Oa HEMOMBW2KHaA TONKA. 

3ameuaunue. Kak noka3biBaeT ye PaCCMOTPeHHbIH MpHMep KaHTO- 
poBa COBepMIeHHOrO MHOXKecTBa, MpocrpancTBo p~X CBOHCTBOM HenmOABHKHOU 
TOUKH, BOOOULe TOBOPA, He OOMaaer. 

Ilycrh t — kakoe-HHOyb OecKOHeYHOe KaPAMHaJIbHOe YHCJO. Kak sceerga, 
oGosHauuM uepes D* KaHTOpOB JMCKOHTHHYYM Beca t, T. €. TOMOMOTHYECKOe 
MpOH3BeeHNe * 9K3EMIVJIAPOB MpOCTpaHCTBa, COCTOAMErO H3 ABYX U30JIHpO- 
BaHHbIX TO¥UeK. OKka3bIBaeTCA, UYTO: 

9°. TIpocrpancrso xD* cofep%kur TonosormyuecKku oOpas BcAKOorO To- 
MpocTpaHcTBa Beca <<. 

2. Tlycts X — Onkommaxr. Jlerko yOequTECA, YTO pasOueHNe MpocTpaHcTBa 
X Ha JM3bIOHKTHbIC 3AMKHYTHI€ MHOMKECTBa TOPAa HW TObKO TOra HelMpepbIBHO 
B cmpicuie IT. C. Anekcangposa (cm., Hampumep, (?), crp. 42), Kora MHO%KeCTBO 
Z BceX 3JIeEMeHTOB 2TOFO pasOveHHA OMKOMMAaKTHO B MpocTpaHcTBe xX (3aMK- 
HYTBIM B xX MHOXecTBO Z He OblBaeT HUKOFla!)— 9TO M pelliaer BOMpoc, No- 
CTABJICHHBIM B Hauaie 3aMeTKH. 

TlepexoqumM kK MIpWMeHeHHsM MpoctpaHcTB xX K H3y4eHHIO MHOTO3HAUHbIX 
HEIpepbIBHbIX OTOOPa2xKeHHH OMKOMMAKTOB. 

3. MyHorosHa¥uHbe HenpepwBHHe OTOOPaAKeHH A. 
Mp 6yeM paccMaTpHBaTb JIHIIb Takve MHOro3HayHble oTOOpaxenua f 
lipoctpauctTBa X B mpocTpaHcTBo Y, KOTOpble COCTOAT B TOM, 4TO Kax%KJOH TOUKe 
x€X mocraBsieHO B COOTBETCTBHe 3aMKHYTOe MHOXKecTBO fx MpocTpancTBa Y 
(«o6pa3 ToUKH x»). Ecru M — Kakoe-Hn6Oyb MHOXKECTBO, JexKaulee B X, TO TOL 
ero o6pa30M NOHHUMaeM CYyMMY OOpa30B TOUeK, COCTABIAIONIUX MHO*KecTBO M: 

iM =.U fx, 
xEM 

OnpeReaeuune. Orc6paxenne f npocrpaxcrsa X B mpocrpaHcTBo Y 
HasbipaeTcCA HEN Pe PBLBHBIM B TOUKE X, eCIH AIA BCAHKOH OKpect- 
HocTH Ofx mHoxkecTBa fx B Y MOXKHO HaliTH TaKy!O OKpeCTHOCTb Ox TOUKH Xx, 
uto fOxC Ofx. Ecnu oro6paxkenue f HempepbIBHO BO BCeX TOoUKax xE@X, TO 
OHO HasbipaercaA HET Pe PHBLBHBIM BO BCe€M HpocTpanucTBe X. 

B fambHelwiem Mbl OyeM pacCMaTPUBAaTb JIMUb HelpepbIBHble OTOOpaxKeHHusA | 
OukKomnakta X Ha Oukomnakt Y. B atom cayuae MHO*KeCTBC 


fy=6( fx9y) (1) 


(T. e. MHOX*KecTBO BCex XEX, ANA KoTOpHIX yEfx) samKHyTO B X, Tak uTO He-- 
IpepbIBHOe OTOOpaxkenne | Oukomnakta X na Y onmpeyeaner mocpemcrBom pa- 
BeHcTBa (1) oroOpaxkenue f’ OuKommaxta Y Ha X. Sto oroOpaxkenue HempepbIB- 
HO MW HasbiBaeTCH OO PATHHIM K OTOOPaxXKeunnt f, uTo onpaBsano 
TeM, 4TO OOparHoe oToOpaxkenue kK oToOpaxenuio f’ ecrb oToOpaxkenne f 


Ui easel 


Teopemal. J[aa moeo umo6e omo6pastenue | 6uKomnaxma X na 6u- 
Komnakm Y 6bLa0 nHenpepolenbim, OocmamouHo tt NeoOxXOOUMO, UMOGEL OHO 6HbLAO 
samknymo (m. e. fA samkaymo 6 Y Ona ecakozo A, samkuymoeo 6 X) u umobol 
MHO ocecmea f'y Oblau samKHyme: Oana ecex yEY. 

4. Henmpepuipube oTo6OpaxkKeHuaA UH I pocmPp a net a 
“xX, xY. Paccmarpupant mHoxectBa fx KaK TOUKH mpocrpauctsa xY, BHuUM, 
4TO BCAKO€ 3aMKHyTOoe OToOpaxkenne f mpocrpaucrBa X B mpocrpaucrBo Y no-— 
poxklaeT OAHOSHAaUHOe OTOOpaxkenne f* mpocrpancTBa xX B xY. JlerKo BugeTD 
uTO oroOpaxenne f OukomnaKkta X Ha OuKomMnaxT Y HempepbIBHO Tora i 
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TOIbKO TOra, Kora HeMpepbIBHO OTOOpaxKeHue |* mpocrpancTrBa xX ;B IIpo- 
CTpaHCcTBO xY. 

VimeeT Mecto caejyiomjad Teopema, npesctaBmaioulat co6o1o aHanor mpen; 
JIOXWKeHHA, BbICKaSaHHOTO B § 2, a MMeHHO: 

Teopema 2. Omo6pancenue f 6uxomnaxma X na 6uxomnakm Y moeda 
U MOALKO mMoeda HenpepoleHo, KOeda mHoocecmea f’'y samKHymol 6 X GAA 
ecex YE Y u, KaKoeo 601 KU 6blA0 samKHYymoe mHoocecmeo Be Y, muooKe- 
eméo ecex f’y Orn ye B 6ukomnakmuo @ monoaoceuu npocmpancmea xX. 

B sro Teopeme MOxKHO 3aMKHyToe B Y mHoxecTBo B 3aMeHHTb 8aMKHy- 
ThIM B X MHOxXecTBOM A H TOrga MOTpeOoBaTb, uTOObI -MHoxecTBO f*A 6nIN0 
3AMKHYTO B xY. 

5. CXOMMMOCTH NOCHeRoBaTeTbNOCTeH NO HAaNpAaBNeHHOMY 
MHOwKeCTBYy. Ilycrb jlaHo HanpaBseHHoe MHoxKecTBo 0. Ec Karxjomy 
auleMeHTy «€ MocTaBeHO B COOTBeTCTBHe HeKOTOPOe xX, € X usm HeKOTOpOe 
M,zCX, vo OyeM YToBOpuT O MocweMOBaTeNbHOCTH TOWeK X_, (HJM MHO- 
xecTB M,) «no HalipaBsleHHOMy MHOxKecTBy ©». Byyem roBopuTb, uTo nocwe- 
HopatesbHoctb {M,} cxofuTcA B MpocrpauctBe X K 3AaMKHYTOMY MHO- 
*KecTBy F, ecau Aaa M060 oKpectHoctH OF muoxectBa F B mpocTpaH- 
ctpe X cytlecTByer Takoe a) €0, uTO Jia Bcex «>a, umeem M,COF. 
B uwacTHoctu, Nowyuaem onpefeseHue CXOJMMOCTH MOCAeOBaTebHOCTH TOUeK 
K TOUKe WH 3AMKHYTOMY MHO*KecTBY. OueBHHO, CXOJMMOCTb NOCEOBaTeIb- 
HOCTH 3€MKHYTbIX MHOmeCcTB fF, K MHOKecTBy F paBHOCHIbHa CXOJMMOCTH 
COOTBETCTBYIOleH MOCMeLOBaTeIbHOCTH ToueK F', npocrpaHcTBa xX K ToUKe Fy. 
B cmbicsyie 9TOM CXOJMMOCTH OfHa HM Ta %Ke MOCHeEMOBaTebHOCTb TOYeK WIM 
MHOXKeCTB MOXKET MMeTb MHOPO MpejleJIbHbIX MHOXKECTB, OfHaKO eCJIH 
X — OMKOMMAaKT, TO CpeyM BCeX (3AMKHYTHIX) MpeeJIbHBIX MHOKECTB JlaHHolt 
MOCJI€OBAaTeJIbHOCTH MHOXKECTB UMeeTCH OHO HM TOJbKO OHO MMHMMAaJIbHOe. 

Jlerko JlOKa3biBaeTca: 

Teopema 3. Omo6pasenue | 6uxkomnaxkma X Ha Ouxomnakm Y moeda 
U MOAbKO mMoeda HeNpepoleHO, eCAU, KAKOBA Oot HU OHolAa nocAaedoeameAbHOCMb 
mouek {x,}, cxodsawasnca 6 X K MOUKEe Xo, NoCAeOOGAMeALHOCMb 3aAMKHNYMoOLX 
mHoncecmé fx cxodumca 6 Y K mHOooecmey fX>. a 

6. Tpaduxk oro6paxenua. [papuxom oroOpaxkenua/ mpoctpanctsa X 
B UpoctpaHctBo Y uHas3biBaeTca JiexKalllee B TOMOMOTHYeCKOM TIPOK3BeeHun 
X xX Y muoxKecTBo Bcex TO¥eK (Xx, y) Takux, 4TO XE X, yE jx. 

V3 ccbopMyMpoBaHHbIxX BbILIe TeOpeM NerkKoO Cyefyer elle OfHa XapaKTe- 
PHCTHKA HeMpepbIBHbIX OTOOpaxkeHHit: 

Teopema 4. Omo6pancenue f Ouxomnaxma X 6 OuKomnakm Y Henpe- 
poleHo mozda u moAbKO moeda, KoOeda epaguK amozeo omoOpanteHUA 3samKAYyM 
6 npocmpancmee X XX Y. 

7. CHMbHO HENpe PHIBHbIe H OTKPHITHe OTOOpaxKenuUA. Ilyctp 
f — Kakoe-HnOyfb oTOOpaxeHHe MpoctpancTBa X Ha MpoctpancTBo Y. Haso- 
BeM OOJbUIHM Mpoo6pa3somM muHoxectBa BCY mpu orodpaxkenun 
muoxectTBo [/’B CX, T. €. MHOXKeCTBO BCeX TeX TOUeK x EX, MA KOTOPHIX 
mMHoxectTBo [x () B nenycro. AHamorMuHO, Ha30BeEM MaAJbIM Tpoodpa3om 
mHoxectBa B muoxectBo f*B yaa Bcex TOUeK x EX, Aaa KoTOpEIX fxC B. 
Ouesuyuo, [7B = X \ f’ (Y \ B). Mbt Moxem Tellepb CKa3aTb, TO HelpepbiB- 
HbIe OTOOpaxkeHua —3TO Te oOTOOpaxeHHA, MPH KOTOPbIX MaJIbIM MpooOpas 
BCAKOFO OTKpbITOrO (B Y) MHOXecTBa OTKPbIT B X, WH, YTO TO Ke camoe, 
OoNbUOH MpooOpas BCAKOTO 3aMKHYTOrO MHOKECTBA SaMKHYT. EcrecTBeHHo 
Ha3BaTb CHJIbHO He€MpePbIBHbIMH Te OTOOPaxkKeHHA, Mpu KOTOPHIX UH 
6ObIOH MW MaJbIit mpooOpa3bl BCAKOrO OTKPbITOIO MHOXeCTBA OTKPBITHI 
(uM, YTO TO %Ke CaMoe, OOOH UM MaJbI MpooSpasbl BCAKOrO 3aMKHyTOrO 
MHOXKECTBA 3aMKHYTbI). OTO— Te oToOpaxenus KoTopple W. Strother (°) 
Ha3bIBaeT HeMpepbIBHbIMH. OueBH NO, K/aCC CHJIbHO HEMPepbIBHbIX OTOOparxKe- 
Huii copmayaer c KslaccoM oTOOpaxkeHul, OOpaTHbIX K OTKPBITDIM. 

3amKHyToe oToOpaxenve f (OvKomNakTa X B OMKOMMAaKT Y) nopox jaer 

3* 1083 


eCTeCTBeHHbIM O6pa30M OHO3HaYHOe OTOOpaxKeHue f* mpocrpancTBa pX B YY: 
Kak noxaspipaer Strother (3), cumbia HenpepbIBHOCTh OTOOpameHuA f 9KBH- 
BaJicHTHa HenpepbIBHOCTH oTOOpaxKeHnaA f*. CuJIbHadt HelpepbIBHOCTb MOKET 
6bITh OXAPAaKTepH30BaHa HM TOCpeACTBOM CXOJMMOCTH — TaK Xe, Kak 9TO fleJa- 
JlOCcb B TeOpemMe 3, HO TOJIbKO CXOJIMMOCTb MHOXKECTB NOHMMaeTCA Telepb Kak 
CXOJJMMOCTb TOYeK B TpoctpanctBe PY. 

8:. Umeror mecTo cwleqyiolime mnpefioxKeHHa, wepeHocsiime Ha csyualt 
MHOTO3HaUHBIX OTOOpaxKeHHH H3BeECTHbI€E Pe3YJbTaTbl, KacaloulMecH OfHO- 
3HAYHbIX OTOOpaxKeHuh. 

' Teopema 5. ITycme f—cuavHo HenpepbleHoe omobpasceHue CéA3sHOeO 
npocmparcmea X Ha npocmpancmeo Y. Ecau no Kpatineti mepe OAA oOHoti 
mouku xX)o€X muoocecmé6o fx, C6AZHO, MO CeASHOIM slenAemcA ece npocmpan- 
eméo Y. ; 

Teopema 6. ITycmo f — (mHozo3naxHoe) omKpelmoe omobpasteHue OuKOM- 
naxkma X na 6uxomnakm Y. Ilycme C —ceasHoe 3amKHymoe mHooKecmeo 6 Y 
uk — mo6asn KomnoHenma munoxcecmea A= f’C. Toeda fRDC. 

‘Teopema 7. Coxpansem o6o3sHaueHunA npedvidOyityeli meopemol; moeda 
mroocecmeo C1 & (y, f’'y Ck) — «mannii o6pas e@ C Komnoxenmo ky» —uau 
nycmo uAau coenadaem co ecem C 

IIpocTble MpHMepbl MOKa3bIBalOT, YTO OGe 3TH BO3MOXKHOCTH JeHCTBUTEJIbHO 
MOryT OCYLIECTBUTbCH. 

Teopema 8. JIycmo f—omxpoimoe, emecme co ceoum oOpamxolm f’, 
omobpasncenue Oukomnakma X Ha 6buKomnaxm Y u CCY ecmo ceasxoe, 
samKHymoe @ Y mHoowecmeo, codepocaimee enympenHue mouku. Toeda mHOo- 
axcecmeo A = f'C cocmoum u3 KoHe4HO20 “uucAa KOMNOHeHM. 


Tloctynusio 
4 X 1957 


UWMTHPOBAHHAS JIMTEPATYPA 
1B. Tonomapes, Yen. matem. wayx, 12, B. 4 (76), 343 (1957). 2 T1.C. Anex- 


¢aHApos, KomOunatopuaa Ttononorux, M.— JI., 1947. *% W. St t 
J., 22, S04, 551 (1958), p Strother, Duke Math 
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MATEMATHKA 


M. M. MOCTHAKOB 
K YBHUECKHE PE30JIbBEHTbI 
(I[pedcmaeaexo axadenuxom H. M. Buxoepadoseim 14 1X 1957) 


B stro saMeTke pasBHBaeTca TeopHs, ABIIMIOMAsIcH «Ky OHYeCKUM> aHaJlOrOM 
TeOpHH (1) HaTypaJIbHbIX CHCTeM (HJ, Kak MbI T1peqMouMTaeM Tenepb roBOpHTS, 
TOMOTONHYCCKHX pesOJIbBeHT). Bo MHOrHX BOMpocax, CBA3aHHbIX C H3y4eHHeM 
TeX HIM MHBIX paCCJIOeHHH, NOCTpOeHHble B HaCTosIlel 3amerKe «KyOuyeckue 
Pe3OJIbBCHTbI> SHAYHTebHO yOOHee FTOMOTOIMYeCKHX Ppe30/IbBeHT (HMeIONIMX 
«CHMIJIHUMaJIbHbIM> XapakTep). [[pHmenenua kKyOu4eCKHX pe30JIbBeHT K TeOpHu 
PpacCJIOCHHbIX IIPOCTpaHcTB OyLYT H3JIO%KeHbI B CJle/yOINX COOOMEHHAX. 

1. KyOuyeckue KOM eKCE! (cM., Hanpumep, (7)). Mbi pac cmatpu- 
BaeM MHOMKECTBO K HEKOTOPBIX SJIEMCHTOB 6, Ha3bIBAeMbIX K yO aMH, Ka2KAOMY 
M3 KOTOPbIX OTHeCeHO HeKOTOPOe Ieloe yNCIO n> 0, HasbiBaeMoe ero pa3- 
MepHocTblo. [Ipeqnonaraetca, sro mo6omy n-MepHomy KyOy o locTaBJIeHbI 
B CooTBeTcTBHe 2n Ky6oB oO! u ol!, 1<i<n, pa3smepHocru n—1l1 un+1 
KyOos of, l<j<n+1, pasmeppocru n+1. Ky6~ oO! naspBaerca 
i-H HMKHeH rpaHbio kya a, kyO ol‘—ero i-i BepxneH rpanby, 
aky6 oy! HasbIBaeTCA J-M BbIPO%x MeHueM Ky6a co. Ecau onepatoppi 0, 1! 
4 7/ YNOBMeETBOPAIOT COOTHOMeHHAM a 


H 


eee Sd ol ef, ecu i<j; piel oe Mgnt CCH <a tam 
wi cil, ecm i> j; qi yee © CCiia? © |, . 
nittet, ecan i <j; ef-tly?, ecmm i<tjy (" 
etl = lyitiel = x cit, ecan i =]; wel = 31, ecm: i = 7! is 
yi eit, ecu i > j; gi) "3 CCH Sy i ‘ 


r 
rye e=0, 1, w=0, 1, a 1 —TomxecTBeHHOe OTOOpaxeHHe, TO MHOKecTBO 'K 
HasbipaeTcad KyOUUeCKHM KOMMAeKCOM. Oro6paxenne L—>K_ xky6n- 
YeCKHX KOMIVICKCOB HasbiIpaeTCd KYONYeECKHM OTOOPAKeHHeM, eCJN 
OHO COXpaHAeT pasMepHOCTH MM TepecTaHoBoyHo c omepaTopamu O0/, 1! wm yf. 
Komnuaexc L, cogep»kallutica B kKoMmviekce K, HasbipaeTCd NORKOMHACKCOM 
Komiiekca K, eciH oToOpaxkenue BlloxeHutd L—K saBiserca KyOu¥eCKHM 
oTo6paxkenvem. Haumenbummli noqKkommekc KomMsekca K, coqepKalllui Bee 
efO HeBbIPOXKeHHbIe (T. e. HeMpeACTaBHMble B Bue oy!) KyObl pasMepHocTeli 
<n, Ha3biBaeTCA M-MePHBIM OCTOBOM Kommsekca K Hu oO6o3HayaeTcs 
cumposiom K"- IIpaMbIMmM TpOM3sBeReHHeM JByX KyONYeCKHX KOMIJeK- 
cop K u L na3pipaetca Komusexc KL, KyOaMH pa3MepHOCTH nm KOTOpOrO 
ABJIAIOTCA Mapbl (co, t), re 5, t— MPOM3BOJIbHbIe N-MepHbie KyObI KOMIJICKCOB 
K u L coorsercrBeno, MW B KOTOpoM onepatoppi e/, e=0, 1, wu ¥! onpese- 
jleHbt (bopMyviamu (¢, t)e! = (as/, te’), (o, t) 4! = (oy!, tr). 1s 
9. Komenu B KyOu“4ecKHX KOMuaeKcax. Ilycth K —upous- 
BOJIbHbIM KyOHUeCKHH KoMMIekc H G— HekOTOpad rpymla (MYJIbTHIJIMKaTHBHad 
WIM aMTHBHad). G-3HauHad :PyHKIWWA C, ONpefemedHad Ha MHOKEeCTRE BCX 
f-MepHbIX Ky6oB KomMviekca K, HasbIBaeTCA N-MEPHOH KOWeNbIO KOM 
naexkca Kuagq rpyunodl G, ecaH Ha J060M BbIPO*KCHHOM (T. e. HMerOIMeM 
Bu ov/) KyOe Kommuiekca K ee 3Hav¥eHHe paBHO HeHTPasIbHOMy 9/eMeHTY 
rpymmbt G. CoBOKYNHOCTb BCeX f-MepHbIX KOMeneH KOMMJICKCa K nay rpynnou 
G (eCTeCTBeHHBIM OOpa3s0M ABJIAIOWAACA rpynnol) oOosHayaeTcA CHMBOJIOM 


C"(K; G). 3ameruM, uTo sm060e KyOuuecKoe oToOpaxkeHue fj: LK MAY WM- 
pyer (no usBecTHo qopmysie (f*c) (c) =c(fs)) HeKoTopbii romMomopdyu3m 
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7*:C"(K; G)>C"(L; G). Avnanornauo, mooi romomoppusm ee MHILy- 
mupyer (io (popmywle (6° c) (3) = 6 (c (s)) HexoTopbii romomop(pusm §: C (K; G)— 
aC" (RK; H). 

See Hall MY JbTHNIUK ATHBHBIMM PpyumaMH. IlyctTh 
rpynna G spsaeTcd MyAbTHIIHKaTHBHOM rpynnol (T. €. pense rpyn- 
noli B MYJIbTHIWIMKaTHBHOM 3anMcH). OgnomMepHy!o KOIellb a KyOuueckora 
KomMmmekca K na rpynnot G mb Oyfem Ha3bIBaTb KOUUKJIOM, eCJIM 
a! (o0")a! (o 1?) =a! (o0)? a! (o11) qua mo6oro yByMepHoro Ky6a o € K. Ouesugno, 
qro romomopdusmnr f* wu 9° nepeBoAAT KOMMKJIbI B KOIWMKsIbI. (OMHaKO COBOKYyI- 
HOCTb BC@X KOUMKIOB KoMmiekcaK Hay rpynnoli G, BooOmle TOBOpA, He AB- 
jineTcs Hoyrpynnot rpynnp: C1(K; G).) 

4. KoroMouworuu Hag aR QUTUBHBIMUH TpyunaM4u. Iycrb Tenepb 
G—ayyuTupuaa rpynma (rT. e. ademeBa rpynma B afMTHBHOM 3allHCH), 
B KOTOpOH JelicrByeT (KaK rpymma seBbIX ONepaTOpoB) HeKOTOpad MYJIbTH- 
IwiM@KaTHBHad rpynna Gy. Torga moo KomHKI a’ Kommuekca K Haq rpynno“ 
G, osBouIseT ONpeylenuTb Ha rpynmax C"(K; G) HeKoroppii KorpaHHuHblit 
onepatop Vai: 

nyt sa 
(vac")(s) = S$ (—1)! (c* (20') — a" (0... 0’... 0") ec" (1)), 

poe! i=1 

rae c°€C"(K; G), a s—nponsBoubHbrit (n + 1)-mepubiii Ky6 Kommuexca K. 
['pynnst romonoruii KomenHoro Kommmexca {C"(K; G); Va} HasbIBaroTca 
rpyunamu koromosorunt Ha(K; G)kyO6uyeckoro kKomnseKkca 
Kuagrpyunoh GotHocuTesbHO KOUHK Wa a. B yacrHocTH, KoWenH 
c", [Wid KOTOpbIX Vqic"=0, HasbIBaloTcd KOMHK NAMM OTHOCHTeETbHO Ql. 
Kwaccbl KoroMOJIOrHH MbI OyeM OOO3Ha¥aTb OykKBaMH x*HpHOrO IwpHdpra. JA 
juo6oro Ky6uYecKoro oTOOpaxenua [: LK romomopdusmpl [* nepectaHoBou- 
HbI ¢ omepaTopamH Vq:(B TOM cMbIcuIe, YTO f° Va: = Vyea:/*). Tlostomy B03- 
HuKaeT WHAYUMpoBaHubiit romomopdusm f: Ha (K; G)—>Hjf*a(L; G).  Anano- 
THYHO, 9°Va: = Vora: 9°, ua smo6oro 6-romomopdusma 9: G—>H, rye 8: 
G,— 'H, (3necb H — aqquruBnas rpynna, B KOTOpOH JeHcCTByeT MY JIbTHNsIMKa- 
TuBHad. rpynma H,). CaeqopaTesbuo, §-romomopiu3M % HHAyuupyeT romomop- 
(pu3M 90; Ss (K; G) = Hoa (K; ff). 

» 8. Komnaekecpn E(G, p). MuoxecrBo Bcex rpaHeli equnMunoro Ky6a 
fA-MepHOrO apH(pMeTHYeCKOrO TIpocTpaHcTBa (BMeCcTe C CaMHM KyGom) ecrTecrT- 
BeHHbIM OOpasoM OllpefesAeTCA KaK MHOXKECTBO BC€X HeBbIPOKACHHKIX KYOOB 
HekoToporo KyOuyecKoro KoMMueKca J” (onepaTopbl BbIPOxKJeHuA 7% B KOM- 


nmekce J" onpejesmorcd PopMaJIbHO, a rpanwuHbie orepaTopbl ¢?— Ha OCHOBa- 
HUM TeOMeTPHYeCKHX COOTHOMeHHH MHWHAeHTHOCTH). Komen pa3mepHocTu p 
Komniekca /” Haq HeKOTOpoli rpynnoli G mbI GyyzeM Ha3bIBaTb K y On ve- 
CKUMH KOpTex-PyYHKKHAMH Hag rpyuno# G BHICOTH p Hu pas 
mepHoctTuHn. IlpoextupoBanue «Bgomb j-Hocuy, rgel <j<n-+ 1, ecrecrsen- 
HBIM OOpasoM oOmpejeseT HeKOTOpoe KyOmYecKoe oOTOGpaxeHue J”t1-+]”, 
Muyuaposaniioe sTHM oTroOpaxenwem oToOpaxenue C?(/"; G)—>C? (I"+!, G). 
Mbt OOosHagwM uYepes y/. AHalOrH4Ho, IpHpaBHuBasd HysO HM eunune i-10, 
I.<i <1, Koopqusaty (paccmaTpuBaemoro apuibMeruueckoro IIpOCTpaHcTBa), 
MbI TOyuuM B KOMIseKce J” [Ba HOAKOMMNeKca, H3OMOp~HBIe Komusiekcy [7 *. 
MHAyUMpoBaHHble COOTBETCTBYIOINHMH OTOOpaxKeHHAMH BJIOXKeHUA oToOpaxKeHHA 
GP"; G)—>C’ I", G) mp o6osHawum uepes 0’ u 1’ coorsercrseHno. Bes 
TpyAa MpoBepxeTcA, YTO COBOKyMHOcTh E(G, p) Bcex kyOuM4YecKHx KOpTex- 
PYHKUM BEICOTHI p Hal rpynnol G sBaaercd OTHOCUTeEbHO oneparopos 0, 1! 
Hy! KyOM4eCKHM KOMMIeKCOM, a ero HOJMHO*KeCTBO Q(G, p), cocrosmyee n3 
KOpTeK-pyHKUM, sBJIAMIOWUXCA KOMMKIAaMH,— ero NOAKOMMVIeKCOM. Ky6pr pas- 
MepHOCTH  KOMMIeKca Q(G, p) HaxOMATCH B eCTeCTBEHHOM B3aHMHO-O]HO- 
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SHAHOM COOTBETCTBHM C 9JleMeHTaMH rpyuubl G. Conocrapsiaa KaxkJOMy 
p-MepHoMy Ky6y cooTsBercTByloulHii snemenT rpynupt G, MBI, O4eBHIHO, nloJly- 
4HM HeKOTOpbIit KouNK 1% KommaeKca Q (G, p) Hay rpynnoit G. 

6. Pacwupenus KyOu4eCKHX KOMMNeKCcOoB. Ilycth K —npous- 
BOJIbHbIM KyOMYecKHH KOMNUeKc; G — aqquruBnan rpynmna, B KOTOpOH jelcT- 
ByeT MYJIbTHIVIMKAaTHBHad rpymna Gy; a1—HeKoroppili KouMKA KOMseKca K 
Haq rpynnoli G, u k?*? — MpOH3BONbHbI (p + 1)-mepHbrit (p >> 1) KouMKA KOM- 
mmekca K Ha rpynnow G orvocutembHO a!. Pacemorpum nogMHoxectBo K’ 
ipsmMoro mpousBeyenun K XE(G, p), cccroauee us Bcex nap(s, c), EK, 


c GE(G; p), ana Koropprx Vy c+ frk?™ = 0, rae f-— KyOnuecKoe OTOO- 


fh 
paxkenne J —> K, nepepofatiee eQnucTBenHbIit HeBBIPOXKCHHBI N-MepHbIlt Ky6 


n E : : 
_komniexca /” B Ky6-s (3THM ycOBHeM oTOOpaxenve fs OMpekemaeTcH OfHO- 


3HauHO). Kak MO>%KHO TpoBepHTb, ToAMHOxecTBO K’ sBuIseTCA NOAKOMIMIeKCOM 
Komniekca KXE(G, p). Mbt Oyqem nasbipaTb ero p-paculupeHueM 
KOMMWekca K Hag rpyunot Gc baxtTopom Rk’ orHOoCHTe AbHO 
KOWMK Ja a‘. JlerKo BueTb, ITO AA MOGoro Ky6ao EK pa3smepnoctu <p 
mapa (s, 0), rae 0 —xnysepan Koprex-byHKuusa, MpHHaqexKUT p-pacumpeHHio 
K’. Ilostomy, oroxyectaiaa so c (a, 0), MbI Howyuum, utTo K? She IIpu 
9TOM, KaK Jlerko BuyeTb, K” t= K’?-?, Orcioqa, B YaCTHOCTH, cieqyeT, ITO 
KOUMKJI Q' Mbl MOXKCM PaCCMaTPHBaTb HW Kak KOIMKs KoMMeKxca K’. Io onpe- 
qemenuio, pacuiMpenue K’ 3apucur or cbaxropa k’*'. Ognako oxkaspipaerca, 
4TO PaclWHpeHHA C KOPOMOJIOrHYHbIMH (akTOpaMu H30MOpdHHI. Takum O6pa3om, 
Komiviekc K’ 3aBHcuT, TO cyulecTBy, JIMIb OT Kaacca Koromosoruit k?™ 
dbaxtopa k?*, 

7. Ky6uueckue pesoupBpenTm. I[locmegopatenbHocth Ky, Ko,. 
KYyOMYeCKHX KOMIIJICKCOB MbI 6yJ[eM Ha3bIBaTbh Pe3OUbBEHTHOH Noce- 
QOBaTeNbHOCTHHW, ecmH Ky=Q(G,, 1), rae G,—HeKkoTopad MyJbTH- 
IJIMKaTHBHad Tpynna, HW Asa mo6oro i >1 Kommuexc K; aBsaercs i-pacwupe- 
HWeM KoOMIsIeKca K;_, C HeKOTOpbIM (paKTOPOM A;_, Hal HEKOTOPOK a AHTHBHOH 
rpynnoli G; (B KoTopoli yelicrByer rpyrma G,) oTHocuTembHO KouMKNa 16, 
(paccMaTpHBaeMoro Kak KOMMKI KOMMseKkca K;—,). Tak Kak B pe30JIbBeHTHOH 
noceqoBaTetbHocTu K;_,c Kj To ompeyleseh IpeqedwbHHH KoMUMeKCK, 
quia KoToporo K*’ = K;. Cucremy {G;, k;} rpyun G; u daKxtopos &; Mbt Oy- 
eM HasbIBaTh KYOUNYeECKOH pe30MbBeEHTOH KomMnueKca K. I[lyctb 
{G:, ki}, {H:, l:}— Be pe3ompBentpr uw {K;}, {L;} — cooTBercTBylollMe 
PpeSOJIbBeHTHbIe TocweqoBaTembHocTH. IIpeqmodoxHM, 4TO Aa mOOoro i > | 
3aylaHoO romMomMopdHoe oToOpaxeHHe 9;: G;—->H;, Aan t > 1 saBssmtonleecs 
),-romMomMopdu3mMoM. Oro6paxeHve 6, ecTecTBeHHbIM oOOpa30M HHAyuMpyer 


HeKOTOpoe KyOuYeCKOe OTOOpaxenne 9: K,—>L,. Il[peqnonoxum, To WA 
HekoToporo i> 1 yxKe mocrpoeHo KyOu4ecKoe oToOpaxenue §;: K;— Li. 


Oxaspipaetces, aro ecm 6;1; = Ofi4 k;, TO cyllecTByeT KyOuyecKoe OTOOpaxe- 
HHe Oj44! Ki4i7—> Liti, copnajaroulee Ha Ket c¢ oTo6paxenvem §;. Ec coor- 
Homenus 6 [= OF 44 k; BBINOHeHbI MoCceqOBaTeMbHO Ia Bcex i > 1, TO 
cucremy romomopdpu3mop {9;} MbI Oy/eM Ha3biBaTb rOMOMOp®@u38MOM 
pesombBenTe! {G;, k;} B pesomppenty {H;, 1}. Ecnu sce oroOpaxenns 0; 
ABNIAIOTCA H30MOp(pH3MaMH, TO roMoMop?u3sM {9;} Mbl Oy/eM HasbIBaTb 4H30- 
Mop(u3MoM. Oxa3bIBaeTCA, YTO MIPeeJIbHbIe KOMMJIEKCbI ABYX P€3O0JIbBCHTHBIX 
mocleqoBaTebHOCTeH Tora HW TObKO TOra M30MOp(PpHbI, Kora H30MOp(HBI 
COOTBETCTBYIOWIHe Pe3OJIbBEHTHI. 


Martematuueckult uncrutyT um. B. A. Creksosa Tloctymuto 
Axkajylemun Hayk CCCP 12 IX 1957 
LIMTHPOBAHHASA JIMTEPATYPA 
1M.M. Iloctun kos, Tp. Matem. uuct. um. B. A. Crextopa AH CCCP, 46, 1 (1955). 
2D.M. Kan, Proc. Nat. Acad. Sci. USA, 41, 1092 (1955). 
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Jloxnaygn AkayqemMunu Hayk CCCP 
1958. Tom 1418, Ne 6 


MATEMATHKA 


B. K. CAYJIbEB 


O METOJAX MOBbILEHHOM TOUHOCTH HW ABYXCTOPOHHHX 
NPHBJIMKEHHAX K PEWEHMIO MAPABOJIAYECKHX YPABHEHHM 


(ITpedcmaeaeno axademuxom C. JI. Co6oaeeoim 11 1X 1957) 


1. Paccmorpum 3ayauy 


Ou O2u 
Hg 0<e<l, 0<E<T 


tb (OY T (Op) a i (1) 
ByyemM peuatTb 3ajaay (1) MeTrofOM KOHeYHBIX pa3sHOcTeH, HMCNOJb3yx 
pasHOcTHOe ypaBHeHHe 
— % (Uz-4, ata + Uz41, 41) + 2 (@ + &) U2, ap = 
= (2 — «) (Uz, 2 + 044, 2) — 2 (2 —O—@) 07, 2, (2) 


rie 0;,, =v (iAx, RAL); Av ==; At>0; o= EO; 0<a<1. 


Ilyctb pewienne 3agauu (1) cymlecTByeT Hu OOmaqaeT OrpaHHYeHHbIMH TIO: 
aOcoJIOTHOMy 3HayeHHIO B (O<.x<(l, O<t<T) mMpon3BoqHBIMH No ¢t Jo 
yeTBepToro nlopsyKa. Torgja WMeeT MecTO cCJIef{yIollad Teopema: 

Teopema 1. J/pu éoinoanenuu ycaoeusn w > 2(1—a«) (ycaoeue ycmotiuu- 
eocmu ypaenenus (2)) cnpasedauéel coomHoweHun 

ee y, (O(Ax)?), ecau a#1l—w/6, «>1—o/2; 
Sup ne (Ui,n— Vz, »| == ; ((Ax)*), ecau a= 1—o/6, o42YV5; 
Ng O((Ax)*), ecau c=1—o/6, oa=2Y/5. 
2. PaccMoTpHM Tellepb pa3HOcTHOe ir a ) 


4 
Vi, k+1 = a0 bop? (Oi—-p, na + Uitp, rai) — Re : rr ie (Oz—p4i, k + Ui4+p—1, rn) + 


—2 
@? R 4 


ae 2 (1 + @)? a (4 + wo)? (iy, k = Vi+-y, k) ste 


a a4 -. ®) (Oyeee k + Vita, k) (p aa it ap oan =) (3): 


Mee ABHOe, YCTOHYHBOe TIpH s060OM w>>O uw wMeeT rorpelmHocTs 
x)*) 


Teopema 2. Ecau navanonaa dynkyun f (x) yooeremsopsem YCAoeurto- 
il 
2 | FG) sin x5 dé > 0, 
0 
mo 0aa docmamo4Ho Gonvwux t (t >t) u OocmamouHo manoix Ax obbluH0e 


ABHOE YpasHenue, noAyuarolweecA us (2) npu «=Q (cm. ypasnenue (5)), daem: 


npu w<6 npubauscenue K pewenuto sadauu (1 ‘ 
nue (3) — ceepxy. (1) cHusy, a senoe ypaene 
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JloKasaTeJIbcTBO TCOPeCMbIl OCHOBbIBaeTCA Ha CpaBHeHHH TOUHOrO U npHo6u- 


XKCHHOPO peuleHHii H TOM (pakTe, 4TO JA WocTarouHo Gombuux t (i Sho) 
HM Bcex X 43 OOacTH (0, 1) umMeer mecTo 


1 
0? u iit 2 WAT 
Sgn 57 = sgn 2 \ f () sin x dé e—* sin xx. 


0 


3ameuauna. 1) Kaaccuyeckoe neaBnoe ypaBuHenue (4) mpu ycoBuaAXx 
TeopeMbI 2 JocTaBAeT IpHOMxKeHHe K pelleHHio 3aqaun (1) cBepxy. 

2) B oOmem cayuae napa6onuueckoro ypaBHeHHd MOxKHO yTBepxkaTb, 4TO 
KlaCCHYeCKHEe ABHEIM H HeABHBIH MeTONbI HMEIOT «TeHJeCHI{HIOy 3aXBaTHTb pellle- 
HHe B BHJIKY, IIpH4eM Ye Obicrpee yObiBalor koapuLuenth Pypbe B pasioxKeHun 
HauaJIbHOM (yHKIUMA 10 COOTBeETCTBYIOULUM 
COOCTBeHHBIM (PyHKIMAM, TeM CKOpee MOX- 
HO OXHaTb HaCTYMVICHHA BHIKH. Bae 

TIpupeyem mpumep, waistocrpupyrournit 
ClpaBeWIMBOCTb Teopembl 2 (cM. Ta6ul. 1; B wt 
CHJIY CHMMeTPpHH HauabHOH dbyHKWMu ‘ 
BOCIIPOH3BOJMTCA TOJbKO MOMOBMHAa Tab- | 


9,4375 | 0,7500 | 0,9375 | 1,0000 


oF 4 0 0 | 0,3438 | 0,6250 | 0,8125 | 0.8750 
JMIbl). 3ecb [WI Kaxkoro mara no t nep ke 1a Motaezo| oeeas Meeiae tauren 
Bad HW TpeTbA CTPOKH O3HAaUaIOT pellleHus, 0 | 0.3479 | 0.6416 | 0.8186 | 0.8828 
NOJIYYeHHbIe KIaCCHYeCKUM ABHbIM METOJOM 0 | 0,280 | 0.5312 | 0,6954 | 0,7500 
(1pH » = 2) w MeToyoM (3) pu = w = 1!) 2at | 0} 0,2924 | 0,5371 | 0,6996 | 0,7559 
COOTBETCTBEHHO; B CPeMHHX CTpoKax 0 | 0,2976 | 0,5486 | 0,7114 | 0,7724 
IIpHBeAeHbI TOUHbIeE 3HayeHuaA; f (x) = 0 | 0,2464 | 0,4531 | 0,5938 | 0,6406 
=4x(l1— x); Ax =Y ) 3Af | 0 | 0,2485 | 09,4592 | 0,6005 | 0.6496 

Kak B 3 TAO ie opema 2cmpa Cite? ata ie alae 

aK BHO UM ee OD P 0 | 0,2100 | 0,3867 | 0,5069 | 0,5468 
BeVIMBa lake JIA BCeX (a HE TOMbKO IA wat | 0 | 0.2130 | 0,3939 | 0.5148 | 0,5572 

0 


yWocTaTouHo Gombumx) t. ocmequee o6cro- 
ATCJIBCTBO OOBACHACTCA ObICTPbIM YObIBa- 
HHeM kosdduunexToB Pypbe HavabHow pyHKuun f (x). 

3. Kak ObIJIO yKa3aHO B MpeAbIAYILeM MyHKTe, OObIGHbIe HEABHOe ypaBHeHHe 


0,2207 | 0,4093 | 0,5344 | 0,5803 


@® (U7, n41 — Vi, rn) = Vir, RHA— 202, Roa + OL41, RHI (4) 


WM ABHOe ypaBHeHHe 


© (07, nti — Vz, k) = Via, a — 207, bk + O24, kb (5) 


maror mpu At > (Ax)?/6, 7. e. B mpakTH¥ecKH HaHOosiee HHTepeCHbIX CJy4aAX, 
MIpHOsMKeHHA K sayaue (1) cBepxy H CHM3y cooTBercTBeHHO. B 9TOH CBASH 
ECTECTBEHHO HCMOJIb30BaTb JIA UMCJIeHHOrO MHTerpHpoBaHHA sayayH (1) ypaB- 
HeHua (4) w (5) ToouepeqHO: 


© (Uz, ak+1 — Vz, ok) = 07-4, ok+1 — 20;, oka + Uit4, ok-}1> (6) 
© (Uz, 2k--2 — Vz, ok}a) = Uz—1, okt — 2U;j, ok+1 EK Uis4H, ok+1> 


Tak KaK B 93TOM CJIyyae pH Karol Mape wiarow mo ocu ¢t OyyeT uMeTb 
MeCTO HeKOTOpad KOMMeHCallua MorpeuHocrel. / 

Teopema 3. Joowepedxoe ucnonvsosanue ypacnenuti (4) u (5) (cm. (6)) 
APU NOCMOAKHOM (UAL MeNsOLUEMCA Uepes YemHoe UUCAO Waecs) At docmaeasnem 
ycmotiaueoii npu awbom wo >>0 memod pewexua sadadu (ae 

TlokazaTesbCTBO TEOPeMbI OCHOBbIBaeTCA Ha TOM, UTO COOCTBeHHbIe 3Haye- 
HHA MAaTpHILbI Mepexoya c 2k-ro culos Ha (2k + 2)-H, onpezessnempie no topmyse 


(1— aoe sin? *) / (1 + digg sin? on) (Dc er ce aTby 


quia Bcex At u Ax mo aGcomoTHoMy 3HaveHHIO He mpeBocxogar |. 
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Merog (6), SIBIAACb AaOCOJIOTHO YCTOMYMBbIM, TpeOyeT MO CpaBHeHHIO C 
OOLMHBIM HeABHbIM MeTOJOM (4) 3HaUHTesIbHO MeHbINeErO UHCNa apHdMeTHueCKHx 
onepaunii u BMecTe C TeM, B CHJIy OTMeYeHHOH BbIIe B3aHMHOM KOMIeHCallHn 
MOrpewHocTeli, ITOT MeTOA Ooee TOUeH. 

Meroy (6) o606maerca Ha m-MepHBIii cyyaH; ycTOHuMBocTh OyjeT cHejo- 
BaTb M3 (pakTa 

i TG P; cae 


as Pi TAX 
— Tae >» sin | 
j=1 


| testa rain oan 


j=1 


p,= 1, 2,.-.5%; i cae We oe ce An 


4. Hakonell, yKaxkem cJleqytollHii MOpsyOK NpHMeHeHHA OObIYHBIX HABHOTO 
(5) uw HesBHoro (4) ypaBHeHHi: 


( 2 4 : n 
Voi, nti = | 1 — =) Voi, on + > (Voe—a, an + Vae-+1, an)» l<is =| 
Yoz—4, ok 1b @ (ot—a, oh+4 + 97, ob-+4) 5 n+414 
Vai, 2k+1 = 3 ? l < L < [ 2 ? 
1+— 
2 4 : ioe 
Voi—1, 2h+2 = (1 red =) Voi—1, aka + at (Voz, okt+i + Voi, ok-+1) Gi <| = | ; 


4 
Voz, onti bt @ (ort, ante + Year+, ante) 
72 
14 — 


0<k<|s]—1. 


Voi, ok+2 = 


Meroy (7) (ycuoBHe ycrTolunBocTH kKoTOporo, Mo KpaliHei Mepe, w > 2) 
ABJIACTCA Y2KE ABHBIM. OH TpeOyer Takoro 2%xe UNCIa apHdMeTHYeCKUX ONepalHi, 


YTO HM OObIMHbIM ABHBIM MeTOA (5), WH BMecCTe C TEM OH, B CHJIly CKa3aHHOro 
Bu. 2, 6ouee TOUeH. 


Tloctynusto 
13 VIII 1957 


UHMTHPOBAHHASA JIMTEPATYPA 
> B. Ke Cayarnes, AA Ai ii. Neer (oom e 
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Horuayo Akagemun nayx CCCP 
1958. Tom 118, Ni 6 


ACT POHOMH A 


B. B. BATKEBM4, A. A. KY3bMHH, A. E. CAJIOMOHOBHH u B. A. YJAJIbILOB 
PAXWOM3OBPA)KEHME COJIHUA HA BOJIHE 3,2 cm 


(IIpedcmaeaexo axademuxom J. B. Cxobenoyoinoim 25 1X 1957) 


B woe 1957 r. wa Kppimckol cranuuu @nsuyeckoro MHCTUTYTa uM. 
Il. H. Jle6egesa AH CCCP serynua B crpolt HoBbIi OombuIO pauoremeckon 
(), Mpelcrapisaroumi co6ol HenOLBMxKHEIH napadommuecknit pediekrop MuHa- 
MeTpoM 31M. IIpu crpontTembcTBe paquoTeneckona mo ugee B. B. Burkesuya 
MWIaHHpOBallaCb BOSMOXHOCTh efO HCNOIb3OBaHHA JIA NOMYYeHHA paluon3o- 
Opaxennsa Conia. Jia stow Wer pedbieKTOp BHIMOHeH C OObUOl CTeMeHbIO 
TOUHOCTH B BHJe BbIPbITOH B 3eMJIe, a 3aTeM 3a0eCTOHHPOBAHHOM HM MeTAaJIJIM3H- 
poBaHHow yaw. Teomerpuyeckand ocb napaOouonya OpHeHTHpOBaHa B IMJIOCKO- 
CTH MepHHaHa Ha CKIOHeHHe -+22°, uTO NO38BONAeT EXKeTOMHO B MIOHeE — HONE 
HaOul04aTb pawuousiyyenne Comnya. O6syuaTemH HM MpHeMHbIe FOJIOBKM pazHo- 
TeleCKONa MOMeLLeCHbI Ha CIfel\MaJIbHOH KapeTKe, PaCcNOJIOXKeHHOH BOMH3u o- 
Kyca peduektopa. HanpaBjeHve aekTpHueckoH ocH payMoremecKoNa MOxKeT 
H3Me€HATbCA B HEKOTOPBIX MpefelaxX KaK MO CKJIOHeCHHIO, TaK H MO YacOBOMy 
yruly 3a CueT H3Me€HEHHA NONOKeHHA Kaperku. Jia cKaHHpOBaHUHA WMarpaMMbl 
payuonpvema MO CKOHeEHHIO Npu HaOsIOAeHUAX 3a MPOXOAAUIHM HCTOUHHKOM 
HIPpeAyCMOTpeHa BO3MOXHOCTb ABTOMATHYeCKOFO BO3BPaTHO-NOcTyNaTebHOrO 
JBYWKeEHUA KapeTKH B MVJIOCKOCTH, NepNeHAUKYAPHOW K OCH pedieKTOpa B Ha- 
paBsleHHu CeBep — 10r 

B utome 1957 r. Oba MocTaBsieHa paOoTa Cc Weblo H3y4eHHA ABYXMePHOrO 
pactipeqesieHHaA HHTCHCHBHOCTH palMon3ssyueHHA 0 WucKy Covina Ha BOHAaX 
amuHor 3,2 u 10 cm. B paOote ucnob30BaIHCb MOAYJIAWHOHHbIe pajMOMeTpbI 
paspaOoranuple A. E. Canomonopuuem u A. J. Ky3pmuneim *. Moxyialua Bxos- 
HOro CHrHaJla, MOCTyNMaBllero B paqHOMeTpbl Yepes PyNopHble OOyYaTeIN, pac- 
MOJOXKEHHbIE PATOM B (OKAabHOM IJIOCKOCTH, OCYILECTBIAACb C MOMOLIbIO 
deppHTOB B KPYyrsbIX BOJHOBOaX. Payuomerpbl KasMOpOBaINCb MO H3JyYeHHIO 
yepHoro Tela (Ha BOHe 3,2 cM) H rasopaspAHOPO reHepaTopa IlyMa (Ha BOHE 
10 cm). 3anucb Besacb Ha camonucyax SIIIT-09 u wuerd-ocuuniorpade npr 
MOCTOAHHOM BpemMeHH OKOWIO 0,2 ceK. 

HaOi0eHus OCYULECTBIAIHCb CleLYIOUNM OOpasoM. Bo BpeMs KyJIbMMHa- 
uuu Comnia WpousBOAMs0Cb CKaHMpPOBaHHe AMarpaMMbl payMoredecKola M0 CKJ1O- 
HeHHIO B Mmpefemax + 32’ nocpeyCTBOM aBTOMATHYeCKOTO BO3BpaTHO-MOCTYNa- 
T@JIbHOTO JBHXKeCHHA KapeTKH C OOYUATeIAMH B HallpaBJeHHH CeBep — Ir. 
Cpejnee nos102KeHHe, OKOJIO KOTOPOLO OCYyULeCTBI AJIOCb CKaHUPOBaHHe, YCTAHaBIIM- 
BaJlOCb TaKHM OOpasoM, 4TOObI CpesHee CKJIOHeHHe OCH AMarpaMMbl COBMaaJlO CO 
cKloHeHvem ComHia B MOMeHT efO KYJIbMHHallHH. 3a BpeMA NepeMelleHHA Ka- 
peTkKH 43 OAHOrO KpalHero NoORKeHUA B Apyroe (7,5 cek.) Cosnie, BCJICCTBHE 
CYTOUHOFO JIBHXKeHUA, MepeMellalocb Mo YacOoBOMy YIvly Ha HeKOTOPbIH youl 
(papnpili 1’,7). Oro o6ecneunBao salMcb KPUMBbIX pacipejleieHHA MHTCHCHB- 
HOCTH payMOu3Jy4eHHA NO AucKy. CouHWa 10 PAY MOCMeLOBATEbHEIX MOJOCOK 
B HallpaBsleHustx, OM3KHX K HalpaBslenulo ceBep — lor. Kpupbie 3TH NpescraB- 
AIOT COOOM MOCTeLOBATeIbHbIe Paspe3bl NOBEPXHOCTH ByXMepHOTO pacripe- 


* B nogroropke alilapaTypbl K HaOmoxesHam mnpHHumMann yuactue H. A. Amennukui, 
M. T. Jlesuenxo u JI. WV. Matseenko. 
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AeeHHA pafMoxApKocTH 10 Jucky ComHa, ClleaHHble m0 chant ae 
JIMHHM, CpeHHe TOUKM KOTOPOH OTCTOAT Apyr OT Apyra Ha yruioBble paccTosH a 
paBuple |’,7. COBOKyNHOCTb YKa3aHHbIX KPUBbIX, 3AMMCaHHbIX 3a BCe BpeMa Ip 
XOKNeHUA CoHWa Yepes KYJIbMHHAUMIO, MO3BO/IAeT MOCTPOHTb JBYXMepHY1IO 
KapTHHY pacipewemeHuA payuoapKoctu. Manaa wupuHa AuarpaMMbl Ha Hen 
3,2 cm (6’ lo ypoButo 0,5) Zaer BO3MOXKHOCTb MOJYYHTh BECbMa asin ue 
THHY pacnpewemenua — payuou300paxenune Conmnua. Ha Bowne CM H3-3a 
Coble WMpHHb! Auarpamopr (15’ no yposuio 0,5) nomwyyaerca JOBOTBHO rpy- 
Oana KapTuHa pacupelenenua. 


VW 19572. 20 VM 1957 2 


Puc. |. Pagnousobors Comnua wa pomnax 3,2 4 10 cm. Temnepatyppi ykKasaubi B 10°° K. Bugn- 

MbIH 2uck Comula noKka3an NYHKTHPoOM, rpynnbl oTHYeCKUX UATeH — WrTpuxoskon. Ha naxKueli 

4aCTH PHCYHKa TOHKMM IlyHKTHpoM MNOKa3aHbl PalMOusoporbl Ha BomHe 3,2 CM , COOTBeTCTBYyIONIMe 
OOaCTAM NMOBbIMeHHOLI pagquosapkocTu 


IIpu sanucu pakuousiyyenua Conia Ha BomHax 3,2 u 10 cm CouHte mocte- 
TeCHHO BXOAMT B MarpaMMy paMonpuema Tak, uTO och CKaHMpytoulel AHarpam- 
MPI CHalala KacaeTca, a 3aTem Mepecekaer comHeUHBIi, AMCK MO XOpyam, 61143- 
KHM K Kpalo AHCKa. SaTem B AMarpaMMy BCTYMatoT OOjlacTH, OH3KHe K IeHTpy 
AUCKa; MOCTeneHHO ComHle BLIXOLNT 13 AuarpaMMbl. 
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B mpouecce npoxoxenua ComHya uarpamma nepecekaeT OTJeIbHbIe 06- 
AaCTH MOBbILMEHHOM PaMOAPKOCTH, UTO IIPOABIAeTCH Ha 3aNHCH B Buse OCTPbIX 
BcrliecKoB. Bcero Opio nosyyueHo 13 3annceli na Bose 3,2 cm (c 13 no 25 VII) 
4 9 Ha BomHe 10 cm (c 17 no 25 VII). Ha ocHopanun stux 3anuceli MoryT ObITb Ho- 
CTPOCHbI KAPTHHb! ABYXMePHO"O pacnpeeleHuA PaMoApKocrH No Lucky ComHta. 

Ha puc. | npuBexenb panuonsodorsi 41a 3,2u 10cm, nowyueHHble m0 3anH- 
cam 18 nu 20 VII u He ucnpaBeHubie Ha actekT pa3mMbiBaHus, OOyCOBeHHDIE 
KOHE4HOCTHIO AMarpaMMbl payuonpvema. Ha 9TOM 2xKe pHcyHKe HaHeCeHbl KOHTYPbI 
BHAMMOrO AucKa Conia M Ppynnbl WATeH 10 RaHHbIM TopHolt acrponomuyeckou 
cTaHunu TAO. 

Kak BHJHO H3 pHcyHKa, Ha BowHe 3,2 cM HaOulOJaloTCA O6acTH MNOBBI- 
LI€CHHOH paJMOAPKOCTH, BeCbMa HepaBHOMepHO pacmpeseyieHHblIe MO AMCKy. 
Tlonoxenve 9THX O6slacTeH 61M3KO COBNayaeT c MoOKeHHeM rpynnm onTuye- 

CKMX TITCH, OTMe4eHHBIX B 9TH HH. Paguonsocdoth Ha BomHe 10 cM yKa- 
SbIBaIOT Ha HaJIM4YHe AKTHBHBIX OOAaCTeH, MOJIOXKeHHE KOTOPbIX, MO-BHAHMOMY, 
OIM3KO K MOJIOXKeHHIO PTpymN ONTHYeECKHX MATeH U OONaCTe NOBbILIeEHHOM paquo- 
APKOCTH Ha BoIHe 3,2 cm. Iloqo6Haa KapTHHa HaOsloqaeTCA MH B Apyrue 
auHu. Cpapnenue paguousodot, mnomyyeHHpix 18 u 20 VII, o6napyxuBaer 
TlepeMelileHHe TPyNMbl NATCH MOBbHIIMeCHHOM paHOAPKOCTH, COOTBeTCTBYIOULee 
BpallleHHio CouHWa BOKpyr eFro ocH. 

B HactTosulee BpeMA MpoBOANTCA OOpaOoTKa NOMyYeHHOrO MaTepHasa HM CO- 
nMOCTaBIeHHe eFO C ONTHYECKHMH JaHHbIMH. 


@Musuyeckuli uncTuTyT um. II. H. Jle6enena Ilocrynusto 
Axkayemuu HayK CCCP 19 IX 1957 


IMTMPOBAHHAA JIMTEPATYPA 


1B. B. Butrxespuy, B. A. YRaapuos, Paguorexuuka u omextponuka 2, N42, 
1548 (1957). 
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Jlokunagn AkayemMun Hayk CcCccP 
1958. Tom 118, Ne 6 


ACT POHOMH 


r. A. PYP3AQ AH 


«IYHHbIN» PAXMOMHTEP®EPOMETP 
(IIpedemasaeno axademuxom B. A. AmOapyymanom 6 IX 1957) 


B paqvoacrpoHOMHM MpHMeHAIOTCH, KaK M3BeCTHO, ABa THNa payMouHTep- 
tbepoMeTpOB: «{BYXA@HTCHHbIM» WJIM «MHOTOaHTeHHbIM» HHTepPepomerpbl, Kora 
HHTepepewHMA pPayMOBOJIH OT KOCMMYECKUX NMCKPeTHbIX HCTOUHUKOB OCyile- 
CTBJIAETCA C MOMOLIbIO ABYX MJIM MHOTHX aHTCHH, H «MOPCKOH» uuTepepomerp, 
Korga HHTepepeHUMA OCYMIECTBAAETCA C NOMONKbIO TOJIbKO OHO aHTeHHEI, 
YCTaHOBJICHHOM BbICOKO OKOJIO Oepera MOPA; POJlb BTOPOH AHTeHHbI BbIMOMHAET 
MOBepXHOCTb MOPA. 

Hapsajy ¢ 9THM, MO2KHO IipeACTaBUTb elle OMMH THM paluounTepdepomerpa, 
HCHOIb3yA TO OOCTOATebCTBO, UTO Ha JlyHe HMeeTCA BeECbMa PaspexKeHHaA arT- 
mMocdbepa, a culeqoBaTebHO, H HOHOCdepa. PaquoBOuHbI OT WHCKPeTHOFO HCTOU- 
HHKa, OKa3aBllleroca Ha HeGecHol ccepe BOM3H QucKa JlyHbI, MoryT JOCTHraTh 
qo HaOofaTenaA Ha Semsie Kak IPsAMO, Tak MH Yepes HOHOCHepy JlyHbI, ACKPHB- 
JIAACh IPH 9TOM Ha HEKOTOPY!0 BEJIMYHHY, H B pesyJIbTaTe MOryT HHTepdepu- 
poBaTb B TOUKe HX MpHema (', ”). Takum OOpasom, HoHocdepa Jlyubl, HIM, mpo- 
cro, JlyHa MpM 3TOM HCNOJHAeT POJlb BTOPOH AHTCHHbI WIM MOBeEPXHOCTH MODS. 
Jina yloOcTBa Ha30BeM TaKOH HHTepdepometp «IyHHbIM». Kak yBHHM HDKe, 
JIYHHBIM HHTepepomerp OOaaeT OOMbUION paspelliaiouleH CHIOH u ONaroxapsa 
STOMY MOXKET OKA38aTbCA BECbMa ILCHHbIM CPeACTBOM JIA OMpPeeeHHA YFJIOBbIX 
Ppa3MepOB OYeHb MaJIbIX JMCKPeTHbIX HCTOYHHKOB KOCMHYeCKOTO palMousuy- 
yeHnd. B HacrosuleH 3aMeTKe IIpHBOAATCA OCHOBHbIe COOOpaxKeHuaA O pabore 
JIyHHOrO HHTepdepomertpa, a TaK2Ke MeTOMNKAa ONPeeeHHA YIIOBbIX Pa3MepOB 
JMCKPeTHLIX WCTOUHHKOB. 

Cnoco6HocTh noHnocdeppi JlyHbl NpeOMIATh paqHOBONHbI XapakTepusyerca 
WapaMeTPOM %, Ha3BaHHbIM «MOJIHbIM YIVIOM pedpakunu» (7, 7). PagqnoBomupl 
OT KOCMHYeCKOrO HCTOUHNKA, HAXOMAMLerOCA B Mpedetax 9TOrO yruia OKONO Wu- 
cka JlyHbl, OylyT pacripocrpaHATbes K Semae Kak IpAMO, Tak HM Yepes HOHOCKpepy 
Jlynbt. Beiuunna 9, 3aBMCHT OT 9eKTPOHHOM KOHMeHTpayuN HOHOCHepL (a cule- 
WOBAaTeIbHO, OT aKTHBHOCTH ComHla) H JWIMHbI BOMHI. Js MeTPOBbIX BOAH 
H3MepsxeTCA MHHYTaMH HU, BO3MOXKHO, Jake WecaTKamu MuHYT Ayru. Ha puc. | 
OOaCTh ) OTMeYeHA MYHKTHPHOH jyroit. 

IIpHmMem J\JId TIpocTorbl, YTO KOCMHYeCKHH UCTOUKHK HMeeT IpAMOYTOJIbHYIO 
(bopMy, LIMpHHOIO (B HallpaBseHHH OTHOCHTebHOrO BHAMMOrO ABMKeHHA JlyHEl 
HM JMCKpeTHOrO HCTOUHHKA), paBHOH Bo. Ecm o6o3HaunTh Yepes J) CyMMapHyto 
MHTCHCHBHOCTb H3JIyYYeHHA MCTOUHMKA Ha JJIMHe BOJHBI A, TO [o/ By OyReT UH- 
TEHCHBHOCTb OT eJ{MHHYHOM WIMpHHbl HCTOUHMKA, a 0 gp WHTCHCHBHOCTb 3VIe- 


Bo 


MeHTa wkpuHoH dS. TIpa nexoropom paccrosuuu 9 — 8 sToro sieMeHTa OT Kpaa 


qucka JIynbt (pac. 1) odpasyerca pasHuua myteli As Mexyy IpaMpm u HCK PHB- 
JICHHBIM JIyYaMH, BeJIHUHHAa KOTOPOH paBHa 


As =F (o— 8), (1) 
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rye D— paccrosune Jlynbi or Sema. CoorserersenHo 9roii pasnute lipHem-~ 
HHK Ha Semsle TIpHMeT CJlefy!OULyIo HHTeHCMBHOCTb OT 2uleMeHTa dp: 


I Vets nx D 
Gieeeae ate Be se 2 
I= 4. 4B + 5. dB cos + = (9 — B)?. (2) 
Minterpupya, Haiijjem HHTeHCHBHOCTH, IIPHHUMaeMy!O OT BCeH NMOBepXHOCTH 


MCTOYHHKAa, KOr[a OH HAXOJMTCA Ha paccTOAHMH © (<9) OT Kpasw JucKa: 


~ 


1, =1o[1 + (9, Bo)], (3) bs 
rye a 
Ro do. 
Le \ 
3,.(2, Bo) = g-\ cosa(e —B)*dg \ 
Pod \ fuckpemuvui 
. fy, \ ucimouHuk 
(Bo Qos ®o)- (4) Siyua Rippers 
y Pree oe 
B 3ToM Bbipakenud a= 7D /2A ects mocrosH- Yy gt Ourkenua 
Had .ITYHHOrO HHTepdepomertpa; ee 3HayeHHe Jia ye yee 
HEKOTOPBIX JJIMH BOJH MpHBeseHo B Taom. | pe 
(O33 101"'cm). / 
PMopmyuia (4) cnpaBequmBa Jo Tex mop, moKa eis 
He IIpOH30IUJIO YacTHOe 3aTMeHHe MCTOUHMKAa gt 
JlyHor. B nocmeqHem cayaae umeem Puc. 1 
{ 9 
® (9, &) =g-\cosa(e—B)*dB (O<9 <P). (5) 
0 


Takum oOpa30mM, (opmyvibl (4) mM (5) OxBaTHIBaloT O6sacTb oT 9 =O JO 
©=%. Ilomb3yxicb HMM, MOXHO NOCTPOHTb KPHBYIO XOJa H83MeCHeCHHA HHTeH- 
CHBHOCTH C MOMeHTa TOABJIeEHHA UHTepcbepeHWMOHHOH KapTHHbI, Kora HcTOU- 
HHK HaXOJHTCA Ha rpaHHle © = %, NO ero MOMHOrO HCYe3HOBeHHA. 


. T aout Wan 


A, CM. 3 10 50 100 150 300 450 600 
a 4,99-1010 5,96-109 1,20-10° 5,96-10® 3,98-10® 1,99-108 1,32.108 108 


Vurerpupospanua (4) 4 (5) MO%KHO NpOHSBOJHTb YHCJIeCHHO HWW rpacduyeckH. 
B yactHoM caryyae, Kora ~j) < ¢?, pesybTaT MO2KHO NOMYYHTb B ABHOM BUJe, 
wu OyqeM uMeTb BMecTO (4) 
) sin a@Bo 


Gace oe (6) 


STO, OUeBHHO, ECTh rapMOHHYeCKOe KOJeOaHHe C MepeMeHHOM aMIIUTy oH — 
6ueuHue. AprymeHT pH kKocHHyce OyyeT U3MeHATbCA ObICTpee Cc M3MeHe- 
HHeM 9, YeM apryMeHT mpH cuHyce. Tlostomy mepsBbii ume B (6) OyzerT 
aMILIHTY OU, a BTOPOH eH MpecraBsAAeT CamMoe KOJIeOaHHe. 

Hasmune 9 B 3HaMeHaTese (6) NOKasbIBaeT, YTO AMIJIMTYa He TOJbKO 
ABJIACTCA TAPMOHHYeCKH MeHsAIOWLelcA C—PyHKUMeH OT 9, HO H MOHOTOHHO yMeHb- 
maromlelica (byHkunelt oT Toro »%*e camoro 9. B pesysbrate HuTepepeHiHoH- 
Had KapTHHa B Cayyae JIyHHOro MHTepipepoMeTpa JoJDKHa MpeACTaBHTb CcoOoli 
KpuBylo 3aTyxaloulero Ouenua. Vnreppaibl Mexyy MaKCuMyMaMH One- 
nus, Ao, He 3aBNCAT OT © HM yAOBMeTBOpAIOT ycsoBHIO Aga’) = x. Orcioja 
HuMeeM 

wT 
Bo = aA@’ (7) 

Sto mpocroH opmyvol onpeyenseTcA BHAMMbIM pasMep KOCMHYeCKOrO 

paqMoucTounnka Bo; AJA ITOFO JOCTATOMHO M3 HHTepPepeHUMOHHON 3aqIMCH B3ATH 
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BemuunHy Ao B YIsIOBbIX Mepax, a 43 Ta6m. 1—BeNMUMHy a@ [MA aHHO 


J\JIMHbI BOJIHBI. 
Uto .xe KacaeTCA HHTepBasla Mex ly MaKCHMYMaMM CaMoro KOseOaHHA, TO OH 


yxKe 3aBucHT oT 9. Ecaa o603HauHTb BeJIMYHHY 9TOTO HHTepBaJla B IlKase 
BpeMeHu yepes t;, TO HETPpyAHO BbIBeECTH NpH OoMbIUUX © (> By): 


2 
b= Sale — Bo)’ a 


rye C eCTb WyTb B YIJIOBBIX Mepax, poxo_uMbli JlyHoIo B eMHHILy BpeMeHH 
(c<~0,55 muy. 7+). [pu Ooubummx 3HayeHHAX ~ MOKeM HalvcaTb 


=— (9) 


e 
cap 


8 


BryvcJeHHA, IpOH3BeeHHble 10 STO PopMy Je, JaloT MpH o = 1’: ts ~ | cex. 
quia JleuuMerposbix u t, ~~ 10—20 cex. Aa MeTpoBbIx BoOH. I]poqomKuTeub- 
HOCTb Ke OHOrO OHeHHA B Kale BPeMeHH HeCKOJIbKO Coble — NopayKa 
1 muH. (HampHMep, mph A=3 M H B, = 0’,2 TpozoKHTebHOCTb OfHOrO Oxe- 
HHA paBHa 1,7 MHH. H He 3aBHcHT oT 9). BooOule roBopx: a) mpH padoTe 
C JIYHHbIM HHTepPepoMeTpOM CJIeqyeT HMCTb H3MepsIOULy!O HW perMCTpHupyroulyto 
almapatypy C MOCTOAHHOH BpeMeHH TopsyKa CeKYHJbI HJIM HeCKOJIbKHX Ce- 
KYH]; 6) nOcTOAHHad BpeMeHH fs yMeHblaeTCH MpH Mepexoye OT VIHHHBIX 
BOJIH K KOpoTKHM. Ilo-BH_HMOMy, B CJly4ae JIYHHOrO HHTepdepometpa Lewie- 
cooOpasHee paOoTaTb Ha MeTPOBOM J{Halla30He JJIHH BOJIH; B) NOCTOAHHaA Bpe- 
MCHH OTHOCHTEJIbHO OOJIbIUe TPH MaJIbIX 3HaYeHHAX ©. OHakO © MMeeT HHXK- 
HIOIO TpaHHly, olpeyeaemylo Aupppakuuet pasMoBoJH Ha Kpalo AucKa JlyHbl. 
M¥HYMaJIbHOe 3HaYeHHe Pmin OMpefeAeTcA U3 ycNoBuA Zap? = 1. Ina met- 
POBbIX BOJIH Omin NOpayKa 0’, 1—0’,2. 

TloulyyenHHoe 3sHayeHHe MepvHoya KOeOaHHA CTaBHT OMmpeyeseHHoe orpaHn- 
yeHHe B OTHOWIeCHHM WMPHHbI NOJIOCbI UpoMmycKkaHua UpHeMHuKa 2A (B yacTorT- 
HbIX €JMHHUaX), B UPOTHBHOM CJlyyae MHTeptepeHIHOHHaA KapTHHa MOKeT 
pasmasatpca. Tlostomy culefyeT JaTb TakxKe OWeHKY MAKCHMaJIbHOrO 3Haye- 
Hua (Af) max- . 

Camo KomeOaHHe MHTeptbepeHUHOHHOH KapTHHbI OOycmOBseHO H3MeHeHHAMH 
apryMeHTa lIpH KOcHHyce B (6). OueBHqHO, pH NOMHOM pa3Ma3bIBaHHu MHTep- 
(bepeHUMOHHOH KapTHHbI MbI OyJleM HMeTb CJlefyloulee ycuIOBHe (AA cmyyan 


Bo <4): 
Aag* = 1. (10) 
Jina Aa umMeem 
Aa= —>Ah=— Af. (11) 
Ilostomy 
1 
(Af)max = Gaal (12) 


ITO COOTHOIMeHHe MOXKeT ObITh OOOOWEHO AIA HeEKOTOPOM 3apaHee 3aaH- 
HOM CTelleHH pa3sMa3biBaHia ¢ (0O<e< 1): 


(Af) max = aS (13) 


npayem ¢= 1 mpa mOmHoM pasmasbIBanuu. B cayyae, Hanpumep, MeTPOBbIX 
BOJH Uosyyaerca mph o~ 1’, e~ 0,1 (Af)max ~ 1 Mru. 

Ha pwc. 2 mpuBeqena Teoperuueckad KpHBan uHTepdepeHItHOHHOL KapTHHbI 
qua chyyat A= 3 mM wu B,=0',2. Berancnenua or p=0 go o=0',5 Onrau 
MpOH3BeJeHbI MyTeM YHCJIEHHOrO HHTerpHpoBaHHs BbIparKeunii (4) u (5), Jasbiue — 
C NloMowlbIo (6). SHauvenne © =0 coorBercTByeT NOJHOMY 3aTMeHHIO MCTOU- 
Huka JlyHo1o. MVrepiepentivonHble MaKCHMyMbI H MHHHMYMBI (T. e€. MakcH- 
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MaJIbHbIe 3HaYeHHsA 6, (9%, By)) MocTuraior 20% Mu Gombe B cpaBHeHHM Cc HOp- 
MaJIbHOH HHTCHCHBHOCTHIO HCTOUHHKAa. BooOne MakCHMaJIbHoe 3Hayenne 6, (9, B,) 
TeM OOJbIe, UM MeHbIe yrJIOBbIe pasMepbl MCTOUHHKa 8) H 4eM OvIMxKe Ha- 
XOJMTCA HCTOWHHK K BHYMMOMY Kpaio qucKa Jlyubi, T. €. YeM MeHbIIe ©. 
CnelyeT yKasaTb, 4TO OMNpeeHTbh pasMepbl, BepHee, OLeHHTS MOpAOK 
BeJIMYHHbI Pa3Me€POB OYCHb MaJICHBKUX JHCKPeCTHbIX HCTOUHHKOB MOXKHO Tak2Ke 
C MOMONIbIO OOBIMHBIX [BYXaHTeHHBIX WIM MOPCKHX HHTepdbepomerpos. OqHaKo 


Puc. 2 


B 9TOM CJly¥ae BOSHMKAIOT OOJIbUIHe 3aTPYAHEHHA, CBA3AHHbIe, Mpexkse Bcero, 
¢C TeM, 4TO B MepBOM CJly4ae IIPHXOMHTCA padoTaTb C NepeMeHHBIM 6a3HcoM, a BO 
BTOPpOM Cilyy¥ae — C MepeMeHHOH BbICOTOH aHTeCHHbI Hal YpOBHeM MOps. Oru 
3aTPYMHEHHA UCKIOUaIOTCA TIpH padoTe Cc JIYHHbIM HHTeptepometrpom. Ocuos- 
HbIM %Ke HeEOCTATKOM JIYHHOrO HMHTepdepometpa culelyeT CUNTAaTb TO, 4TO ero 
paOoTa orpaHHuHBaeTcA OOAaCTbIO IKIMNTHKH. 

B 3akm10ueHHe 3aMeTHM, UTO MOMEHT NOABJICHHA HHTepdepeHUMOHHOH Kap- 
THHBI (3aTyXaloulee ONeHNe), Kak 9TO CleyeT H3 MPHBeAeCHHbIX paccy*KeHuH, 
JaeT HW2KHee 3HAUeHHE BEIMUNHbI MOHOTO yruia pepakUH Op Ha AaHHOH JHE 
BOJIHbI H IPH aHHom cocToxHHu uoHocdepy JlyHpr. Mpr nosyuaem, TakuM oOpa- 
30M, KOCBEHHYIO BO3MOXHOCTb MPOBeECTH CBOerO POa KaxKORHEBHY!O CJlyKOy 
Hal, cocrosuvem HoHocdepp JlyHbt. OHako 9TOT BOMpoc Jy4We OCTaBHTb JO 
MOJIYYeHHA, pee Bcero, IKCMeCPHMCHTAIbHOFO NOATBeEpKACHUA BOSMOXKHOCTH 
OCYLLECTBIEHHA HHTepPepeHUHH PaHOBOJIH OT KOCMHYCCKHX HCTOUHHKOB C M0- 
MOULbIO aHTeHH HW JlyHBI. 


Biopakauckax acTpousuueckan oOceppaTopua Toctynuuio 
Axkazemuu Hayk ApmMCCP 24 VIII 1957 


WMTHPOBAHHASA JIMTEPATYPA 


1T.A.Typ3aqs8u, Paguoactpopusuxa, Epesau, 1956, crp. 245. °T. A. Ty p- 
3a, M3p, AH ApmCCP, cep. cbu3.-matem. nayk, 10, Ni 2, 55 (1957). 
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Hokaanp Akagemun nayr CCCP 
1958. Tom 118, Ne 6 


MATEMATHYECKAS ®H3HKA 


r. J. MAJIOKKUHEL 
®OPMY JIA OBPALEHHA JIA WHTEPPAJIA SOMMEP®EJIbDJIA 
(ITpedcmaeseno axademuxom M, A. Jleonmosuuem 20 1X 1957) 


Kak W3BeCTHO, peliieHve JByMepHOrO BOJIHOBOrO ypaBHeHHA 
AS — mS = 0, (— F <argm< $) (1) 
Bula 


dk oP : 
S(r, ¢) = aq lems (+ 9) do a 
ae 


ObIIO HCMOMb30BaHO Sommepdenbyom (1) sa cTpororo paccmoTpenua jucpaK- 
UHH MJIOCKOM BOJIHbI Ha KJIMHe pH KpaeBbIx ycoBuax S =O umn OS /On=0. 
[Ipeqoxennbi HefjaBuo (?) cucTemaTHueckhli MeTOy HaxoxeHHA (byHKuHH s («) 
NO3BOMI PelHTb TaKy!O Ke safayy uppakUMu JA KpaeBbIx ycsOBHi 


OS [On + hS = 0. 

JJokasbipaemMas B HacTOAlieli cTaTbe Teopema | nosBoHeT HaliTH B Bue 
uuTerpasia Sommepdeibya (2) pellieHwe HeKOTOPbIX HOBbIX KpaeBbIX 3ajau 
B KJIMHOBHJHbIX OOaCTAX. 

Teopema l. Ilycme M, a, 6, c, d— nonoscumeronole 4ucna; ¢, m-— 4Uuc- 
Aa, yOoenremeopsroiue ycaosuam: 0<Ce<in, |argm|<7/2. Jlano unmeepato- 
Hoe YpaeHeHUue 

Ori 
v 


F (r) 24 ahs \ emr cos % f (a) da. ©) 


Sadannaan dynkyus F (r) yooeaemeopsem xe paserncmey | F (r)| <M |r| +4e"I"1 
OAA NONOMCUMEALHOIX 3HaNeHUtL fT, A MaKoKe BO ecell OOn2acmMU C<|r|<C~, 
largr|<(e, ede ama QyNKYyUA AHAAUMULHA U peeyAAPHa. 

Koxamyp uxmeepuposanun y (puc. 1) npedcmaeanem co6oti Ose nemau. 
Ilemaa y, cocmoum us Oeyx noaynpamelx Rea = argm-+(¢+7/2), ImaSd 
u ompeska npsmot Ima=d. Ilemaa y2 Cummempuduna K Y, NO OMHOWeHUIO 
K HauaAy «= 0. 

Toeda cpedu aXaaumuueckux gyHkyutl f(x), peeyAApHolx wa KoNMYpe y 
u 6HYMpu obeux nemeab EecwodYy, KpOMe, Oolmo moscem, OHeCcKONe4HO YOaAeH- 
Hblx moueK, U YOoeAeMEopsAIOWUX 6 amMuUxX OOAACMAx Hepasencmey | f («)|< 
< M,exp[(1—a)|Ime|], cywecmeyem eduncmeennan nevemnaa PyAKyua, 
ABAUNOLUAACA pelleHuem uNmeeparbnoeod Ypasnenus (3). Tpu Re(mcos«) >b 
gma @yHKuuA npeoOcmasasemca uNmeepaszom 

Lo 9) 
f(a) = — m a a \ F (r) ewmr c08 * dr. (4) 


0 


Alaa amott qbynKkyuu a, = a. i 
Toxasatreampcrso. Jlna weyerHo yHKiwH [(«), MOJb3yxAcb CHMMeT- 
puelt KoUTypa YY, MOX%KHO CBeCTH KOHTYP K OMHOM NeTJe v1, TepenHcaB (3) B Bue 
1 
Sot pad mr cose fF (gq) da, 5 
P(r) = <p \ emote f (a) (5) 
Ya 
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Ecam Bpectu PyHKILuto ; 
g (w) = — 2f («) exp(—iargm)/sing, 
rye w == exp(iargm)cos«, uuTerpam (5) MpHMeT BHI 
F (r) = ahem g (w) do, (6) 


ani } 

rye Koutyp I’, B KoTopbiii MepexogUT Y, (PHC. 2), TlepeceKaeT BeIIeCTBeEHHYIO OCb 
Mexay Hyiemu chd uB OecKOHeyHOCTH COBNaaeT C My yaMu arg W = 4 (e+ x/2). 

@yukuua g(w) perymapHa B oOOlacTH 
cnpapa oT KoHTypa I’, no0cKOJIbky 97a OONaCTb 
ABIACTCA OTOOPaxKeHHeM BHYTPCHHOCTH NeTJIA 
v1, THe byHkuna f (x) /sin« perynapua. [o- 
paqok yOpipaHua |g(w)|<(4M,|w|-™ pu 
|jw|—>oo, jargw[|<e+7/2 mnomyaaem u3 
OrpaHHueHHA, HaJIOxXXCHHOrO Ha MOpAOK BO3- 
pacTaHua JONyCcTHMbIX (byHKWHH f («). 

Jina Haxoxjenua cbyHkuuH g (Ww) H3 
ypapnenua (6), yMHoxKaad Ha exp(—|m|ra), 
rye Rew >chd, uw unTerpupysx lo 7, HMeeM 


\ F (r) e~!mlr@ dp = 
5 


7-7 oO 


1 F ( r(w.—w’) 
Puc. 4 Puc. 2 54 \ dr a On %) g (W,) dw. 
een 


_ Vsmeusa B lpaBou yaCTH NOCJIEOBATeCJIbHOCTB HHTCrPHPOBaHHAH, a 3aTeEM 
nepexoya K Tipeyey, HaxXOHM 
; fos} 


\ Flt) e—imirw dr — 1 \ g (1) dw, ached g(w) (7) 


2ni|m| \ wv, — w |m| > 
Ay 


0 


rye MHTerpasl 10 KonTypy IT cBesca kK BETyeTy Onaroyjapx ycsOBHIO a, > 0. 
Orcioa, BOSBpalllaich CHOBa K (pbyHKuuH f(«), Momyyaem MCKOMOe HedeTHOe 
pemenve (4) wHTerpasibHoro ypaBHeHHa (3). 
_. Uroobr yOequTbcA B TOM, YTO MpeAnosaraBiladcad perysApHocTb f («) jeit- 
CTBHTeJIbHO HMe€eT MECTO JIS pelleHHA, 3aMeTHM, UTO B MHTerpase (7) yua- 
CTOK IlyTH WHTerpHpoBaHuaA fr >c OnarofapA anamuTuuHoctu F (r) MoxeT ObITb 
MpHOJIMKeH B KOMMeKCHOH MIOCKOCTH K JOOO!l U3 NOsynpsmerx | arg r| = ¢, > s, 
nocwe Yero MOXKHO yOeHTbCA B perywApHocTH (:byHKUMH g(W) pH SomDUINx 
|w| BO Bcem uuTeppane |argw|<e+ 7/2, acnezopaTenbHO, B peryApHOCTH 
f (x) /sin a pu Oombiunx Ima >d B nonoce | Rea —argm|<e+ 7/2, coor- 
BeTCTBYIOMel BHYTPeHHOCTH NeTIM \y. 

_ Haxonen, nompsysacb ycnosuen | F (r)|< M|r|—+*el"|, us perpaxenus (7) 
noJryyaem 


foe} ~# 


2 (2) [<\ | F (r) | e—r|wm| cos (arg w) dr =a M | mw ‘Nes \ e-* [cos (arg w)—b||mw|].1—a dx. 
0 : tf) 

IlockombkKy MHTerpad cipaBa pH SomuIHX 3HayeHnax |w| npeycTaBsaet orpa- 

HMYeHHY!O BeIMYHHY, Wosyyaem onenky |g (w)|<_M.,|w!-*. Cneqopatembuo, 

H JIA peuienua | (x) MO%KHO CUMTAaTh a, = a. 

Takum o6pasom, Teopema | goKkasana. Buipaxkenua (3) u (4) mpegcras- 
AoT coOok PopMysbI OOpamenuA JIA HHTerpasia Sommepdenbya. 
_.,,EAMHCTBEHHOCTS , BbITeKalollat H3 TOTO OOCTOATeMbCTBa, YTO, B cuuy (4), 
HeteThoe /pemenue [ (%) OMHOpo{Horo wHTerpanbHoro ypaBHeHus 
(G) ee \ emr cos % f (x) fale, == (0 (8) 

; ny 
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TOMKHECTBEHHO PaBHO HYJIO, CYILeCTBeHHO CBAgaHa c ycnoBuem f(a) = 
= O {exp [(1 — a)| Ima {J} (a2 0). S10 Bugquo us cleqyIollel TeOpeMbI. 

Teopema 2. ITycme f («) — anaaumuueckaa QYNKYUA, peeyAaApHaA Ha 
KOHMYPe Y U BHYMpU Nemeno y, U Y2, YKASAHHOIX 6 meopeme 1, BcIOOY, Kpo- 
me OecKoHedHo yOanennolx move. Tpu |Ima|—>oo @ amux obnacmax C3 — 
= Of{exp[(2 + 1—a)|Ima|}}, de 0<a<l u n— yenoe nononcume AoHoe 
uuUCAO UAU HYAb. 

Toeda AA co6awdeHun moocdecmea (8) npu r>>0O Heobxodumo “u Oocma- 
mouHo, umober dynKyua f(x) umena eud 


n 
f(a) = fila) + sina >} cy cos’te, (9) 
v=0 
ede fy (%) — npouseosonaa wemnaa dynkyua u Koappuyuenmo c, — NPOU3BOAb- 
Hole NOCMOANHOIE, UAU, KAK CAedOcméeue (9), umobu @yxHKyun f (x) yOoeremeo- 
PANA YHKYUOCHAALHOMY YpaeHenuto 
fh 
f («) —f(—«) = 2sine ~ Cyy Cos’—1a; (10) 
v=0 
Jlokasateapbcerso. I[loxcranopKa verso cbyaKunn f,(«) odOpamjaer 
vuTerpa (8) B HYJIb BCJIe_CTBHe CHMMeTPHH KOHTypa y. Ocratontyioca Heuer- 
HY! YacTb (pyHkuun f (x), paBuyto 3/,[f («)— f (— «)], o6vusHauum yepes f, (a). 
[locpeycTBoM n-KpaTHOH MHTerpallMH M0 YaCTAM MbI MOMKeM TIPHBeCTH MHTer- 


pasibHoe ypaBHeHue (8) K Buy a \ emr cosa Tn TF, (x)] da = 0, rae D — one- 


Na 


Di@=—z[{2]. 


m da sina 


pauuvA Buya 


Bpuyy Toro, uro HeyeTHad (PyHKunA D? [f, («)] mpu |Im«|— oo umeer nops- 
nok exp[(1 + a)|Ima|], ycnosua Teopemp | Tenepb coOsOJeHbI, H NMosToMy, 
B cumy (4), uMeem D” [f,(«)] =O. Orctoqa n-KpaTHbIM HHTerpHpoBaHHemM To- 
yuyaeM BbIpakeHve, COlepxKallleeé 7 TPOH3BOJIbHbIX TMOCTOAHHbIX, KOTOpOe 

nN 


MOXKHO 3amvcaTb B Bue f(a) = sine ») CyV COS’: 1: 
v=p 
TakuM O6pa30M, oO4eBH]Ha HeOOXOAMMOCTh HU JOCTATOUHOCTh WKOOOTO H3 
ycnosui (9), (10), uw Teopema 2 JoKasana. 
SameTuM, 4TO (opmyuJla 


oo 
D* [f (®~)] =— m ae a \ enmr cos aF (r) rndy (1) 
0 ‘ 
MOXKET CYXKHTb OOpaTHoH K (3) B cuyyae, Korqa pH r—>O cPynkuua F (r) | 
YMeeT MOpANOK BospactaHua jr |¢—(7+), 

Teopema 2 no3BodeT MOydaTb pellleHHA KPaeBbIX 3af{at B KJIMHOBHAHBIX 
OONacTAX IPH HaJHUWH MpOv3BOAHEIX JuOOOrO TopAyKa B KpaeBbIX YCJOBHAX, 
B aCTHOCTH, 3afauH O jMppakWWH SBYKOBbIX BOJH Ha Mos yOeCKOHeyHO! 
yupyro# muacrune. [Ipov3pombupie NOCTOAHHbIe TpwoOpetaiot B STON 3ajaye 
TIpOCTOH CMBICJI, 

Bo pce IIpHBeyeHHbIe Bbille (OpMyJIbI BMeCTO BOJIHOBOrO uHCMa Rk MBI, 
cneqya B. A. Moxy, BBEIH KOMIINeKCHYIO BeMUHHy mM. IIpu paccmoTpenuu 
BOMHOBbIX 3aau JIA cpe_ 6e3 MOrsomenuA, OOMafaloulHxX TMOJO*KUTEIbHOU 
tbasoBolt cKopocTpio (°), IPHHHMaA 3aBHCHMOCTb OT BpeMeHH COrJIaCHO MHOXKH- 
Temo exp(— dwt), MOXHO NMONOKUTh m= —ik, cunTaA Rk MOJ107KHTCJIbHBIM 
yucsiom. Torya uaTerpaa 3ommephembaa (2) u dopmysb! OOpauyenua (3), (4) 
IIpHHUMaroT BHA 


Si. oO) = \ ee ES (x + 9) da; (12) 


+ 


F(r)= ae \e ihr cos wf (x) da; (13) 


¥ 
co 


os \ eikr cos “F (r) dy (14) 


WH yTH MHTerpupoBaHuA [ist ABYX MeTeb KOHTypa Y MpoxogaT MexKJy Mpe- 
qleaMu: y, (ico --+ ¢, ioo — nm —€) H y,(— ico —2,— ioo ++ 8). 

B Kayectse mpocreliero mpumMepa MpHMeHeHua dopmysbl OOpamjenua (14) 
B COUeCTAHHH C MeTOJIOM, pa3BHTbIM paHee (?,*), HaliqeM BbIHyKJ[eHHOe KOJIe- 
Gane (5) S(r,¢), yqoBmerBopaioulee ypaBHenwio AS + #°S=0 B_ KJIMHO- 
BUAHOH O6nacTH —D<o<@, Bos6yxaeMoe COBMECTHBIM J[EHCTBHEM BOJIHBI 
S, exp [— ikr cos (o — %))] (|Ree,|<c P—e), Magatomet u3 OecKkoHeyHOCTH, 
MH HCTOUHHKOB, paclipesesIeHHbIX Ha TpaHAX KJIMHAa, OMpeeJIeHHbIX 3aaHHeM 
yukuui F,(r) B KpaeBpix ycnoBaax — OS/d9 + ikrF, (r) =0 (9 =+9), 
npnuem | fF, (r)|< co mp r<oo. 

Torya MbI HalijeM Hy2XHOe HaM e€HHCTBeHHOe, HenpepbiIBHOe HM OHOSHay- 
Hoe (BKsIOUaA TOUKM rpaHHl{b!) peuleHve B Bue MHTerpasa Sommepdeubsa (12), 
ecw 6yfeM uCKaTb PYHKUMIO S(«) CcpeqH PyHKIUMH, YOBeTBOPAIOMIUMX cuJle- 
wytoulum ycnopusm: |) cyHKunAa s(«)—S)/(*#—)) perysaApHa B Mowloce 
{Rea|<(@; 2) B gato nonoce |s(«)—s(tico)|< Mexp(—a|Im«j) npy 
Im a— 00; 3) s (— ico) = — s (ico) = 1S (0, 9) /2 (S(O, 9) He 3aBucHT OT 4). 

TIpeqcrapum o6a ueHa B JleBOM YaCTH KpaeBbIX VCJIOBHH B Bue HHTer- 
panos Sommepdetbya 


ios 1 ( —ikrcos « gj 
= joe. =gy\e 0g [s(O +4) + s(+O—a)j de, 
* bo-@ Y 
4 . 
Ee (r) = ar \e ikr cos yee (a) da, 


2 
re d@ynkunn f4(%) BbipaKkaloTcaA yepes 3ayaHHble cbyHKuHH Fx (r) no dop- 
MyJie oOpamenua (14). Torga, Ha OCHOBaHHM TeopembI 2 H yculOBH 2) u 3), 
nojyyaeM Ba (byHKUMOHaJIbHbIX ypaBHeHHA s(«+@)+s(—a+O0)= 
= — 2f4(«)/sina. Peulenue sTHX ypaBHeHHii, HMelollee CJMHCTBEHHBIM MoOC 
¢ rlaBHOH yacTbIo S,/(«*—,) B nomoce |Rea|<(@M+e, merko Haxoyqutca 
C MOMOUIbIO uHTerpasia Dypbe 


Tea, TPo 


wv TO : . 
S (x) = So aq 608 sq / [sin $e — sin oe | + 


ico—d icoo+8 


j Ra (w) ef wo oe Re (w) eiw®d Ls 
gfe ( \ + A) e-wadw, (15) 


isin 2w®O 
-—ico—8 


rye 


. f.@ 
bas eal iS a 
-(@) = ——= seer sarah lc 

bi Rx (w) V on \ sina © bo 

—ico 

Popmywpi (12), (15) ator pemenne sagaun. B uactHom cemyuae Fy (r)=0 
Kora B (15) ocraercs mHutb Neppbili unex, Momyyaerca 3BeCTHOe peuleHHe 
Sommepperbya sayaw _uppakuwn so0cKol BONHBI Ha UjeambHO %KeCTKOM 
kaMHe. Ilporuponowioxublit vacrubili cryyait S, = 0 lipeyqcTaBsiaet coOol pe- 


IueHHe JBYMepHOH KpaeBoH 3ayaun Helimana Bp KJIMHOBHAHOH O6slacTH aA 
ypapHenua AS + k?S = 0. 


Axycruueckuit MHCTHTYT 
Akaylemun Hayk CCCP 5 Tx. 1957 
Mie : Nye ce JIATEPATYPA 
(®. pauk, P. usec, Jludpepenuuanbuble u MHTerpambHble ypaBHeHus MaTeMa- 
THUeCKON (pusHKH, ra. XX, M., 1987. #7. 7. Mantoxune ll, Hecmpie oGsoniene 
MeTOAa OTPaxKeHHHt B TeopHn AuppakWMM CHHYCOMAaNbHEIX BoUH, AxtopeepaT JoKTopckoli 
tere @HAH, M., rae IPS lle NA oo rein eu, PKT®, N 8 (1951) 
Syke, anmiowxunHenu, Axycr. xypH., 1, M2 u 3 (1955 bo 
(1956). FT... Manwoxunen, JIAH, 78, Ne 3, 439 enn SE ge 
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Hokaano AKkanemuu nayx CCCP 
1958. Tom 118, Ns 6 


PH3ZHKA 


P. A. JEMMPXAHOB, T. WH. PYTKHH x B. B. JOPOXOB 
MACCbI H30TCGNOB CBHHITA 


(ITpedcmasaeno axademuxom JI. A. Apyumosusem 26 1X 1957) 


B HacrosimeM COOOMIeHHH H3JaraloTcd pe3yJIbTaTbl H3MepeHHH Macc u80- 
TouOB cBHHIa Pb?°*, Pb?°%, Pb??? yw Pb?°8. Sru usmepenua Obi npezmpu- 
HATHI B CBA3H C ONpeeJleHHeM SHEPFHH CBA3H HYKJIOHOB B Ape B OOMaCTH MarE- 
yeCKHX 4YHCe MO MpoToHam 82 u HelitpoHam 126 wu HeOOxO,MMOCTbIO yTOUHeHHA 
Maccbl H30TOMa Pb?°’, ycnodb3syemMoro B KayecTBe Oa30BOr0 3HAYeCHHA JIA BbI- 
HHCCHUA MaCC THIKEJIbIX MSOTONOB C 22 82 NO AaHHbIM AepHIX peakuni. 


H3mepeHuaA NpOM3BOAMJIMCb Ha MaCcC-clekTporpacuyecKkoh ycTraHoBKe, OMMCaH- 
HOH B paOore ('). Paspematoujlaa cnocoOHocTb mpu6opa, ompesetennas mo Ay6- 
JICTHBIM JIMHHAM, B 9TOM AMamasoue Oblia nopayka 60 000—80 000. na nospi- 
WeHHA TOUHOCTH H3MepeHHH oNpeseeHHe MaCCbI H30TOMOB CBHHILa MpOusBOLH- 
JIOCb IYT€M HeNOcpeACTBeHHOrO CpaBHeHHA C COOTBeTCTBYIOMell MaccoH yrse- 
BOJOPOAOB, B COCTaB KOTOpbIX BxO_MIH usoTonEI Ht, C¥ yw Ol, Maccpi u30- 
tonop H! wu Cc focraTouHol CTeMmeHbIO TOUHOCTH ObIIH H3MepeHb! pauHee (). 
KoHTpOJIb MOJYYeHHbIX 3HAYEHHH NPOHSBOMICA MyTeM OMpeeseHHA MaCCbI H30- 
ToNa CBHHIa W3 pa3sHbIX AyOmeTOB HW NOJYYeHHA HOHOB CBHHIa 3 pa3JIHYHbIX 
COCIMHeHHH, BKIIOUaA HW TakHe Cyan, KOra MOJeKYJIAPHbIH Bec yrieBoOpor- 
HOFO COeMHeEHHA OblI paBeH aTOMHOMY Becy H30TONa cBHHLa. IIpu stom now- 
HOCTbIO HCKJIIOUAIMCb BO3MOXHbIe CHCTEMATHYECKHE OWMOKH, CBASAHHbIe C TMC- 
colnvalnel Moueky (?). 

Kaxkyoe 3Hayenne AM py6nera nomyueHo B pesylbTaTe OOpadoTtKH 18— 
20 macc-cnekTporpamM, ccotorpadupoBaHHbIxX Ha pa3/IMUHbIX MacTHHax. Pe- 
3yIbTaTbl H3MepeHuii mpuBerenbl B TAO. 1. M3 conocraBleHuA WaHHbIxX 3TOH 


Ta6auna 1 


Cpefuee 3Have- 
SHaueHHe | 3HayeHHe Mac- eter Maccbl IIpofykKT, 43 KOTOPOrO Nowyuenbi 
Ty6ner AM B 107%) cbr Hs0TONA ugotona Pb 


HBI 
M. el. CBHHIAa HOH! 


Pb2 w3 Pb (CHs), 
Pb*8 43 mapoB MeTaJVJIOB 


Pb2*°—C,,H,O2, | 75,998+59 | 208,042618+63 
Pb*—C,,H,O, | 75,919+47 | 208,042697451 
Pb*?_C,,H,O, | 68,938+110 ar ss | Pb*? us Pb (CHs)s; CisH1O2 13 CHO, 


208 , 042658 + 35 


SEZ, 


Pb??_C,,H,O2 68,887-+50 | 207,041587+54 | ? 207,041574+35 Pb*? 43 napoB MeTavia;C,4H,O2 43 CyyH,Oa 
Pb27—C,,H,,0 |105,273+385 | 207,041589-+40 Pb**? u3 napoB MeTawa; C5H.,0 us C,3;H,20 
Pb?%—C, gHy, 135,000+66 | 206,040108-+69 | 206, 040184476 Pb** uz Pb (CHg), 


Pb**_C,,H,, 134,849+383 | 206,040259+39 Pb? us mapoB MeTasuia 
Pb?%4—C, Hie 120,472+44 | 204,038352+48 204 ,038352 +48 Pb2y3 napos MeTaa; CygHip 43 CygHiy 


TaOMMUbI BUIHO, YTO B Mpelesax ouMOOK H3MepeHHA MexXJly 3HaYecHHAMH MaCC 
U3OTONOB, OMpeleeHHbIX TO pasMUHbIM AyOeraM, CyulecTByeT yOB/eTBOpH- 
TellbHOe «BHYTpeHHee» corsacue. Suayenut AM fia KaxJoro u3 AyOneTOB 
PipeteresG, 203, eb) — Cy4H;O,_ uv Pb?°®—(C,,H,, B mpesentax ommM6oK 
U3MepeHAA COBMalalorT M@KLy COOH HesaBHCHMO OT MPOCXO%xKeHHA HOHOB 
cBHHIa — aTOMapHOro wsIM AuccolMaTHBHOrO. Xopotiiee copnaylenve sHayeHHH 
Macc H30TOMOB CBHHIa MMeeT MeCTO Hf B TOM CyIy¥ae, Kora AyOuleTHaA Mapa WA 
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JaHHOFO H30TOIAa CBHHIa OOpas0BbIBalacb MPH MOMOMIM PasJIHYHbIX YIVIeBOAO- 

DOWHEIX coesuHeHHH. Bce 9TO MOxeT CYHKUTh MOATBEPAMCHHeM OTCYTCTBUA 

CHCTCMATHUeCCKHX OLIHOOK H3MepeHHA H JOCTOBEPHOCTH MOJYYCHHbIX aHHbIX. 
Kak BuHO 3 Tab. 2, 3HaYeHUA MaCC H30TONOB CBHHILa, NOJIYYeHHbIe B Ha- 


Ta6Omunma 2 


Ucrounuk Pp208 Pb?07 Pps pas 


(*) 208,041640+0* |207,040580+10* |206,038826+10* |204,036859 + 130* 


() 208, 041600 +1000|207, 042900 +1600 _ _ 
JLannple HacTronnren 
pa6otp (1957) 208,042658+35 |207,041574435 1206,040184+76 |204,038352+ 48 


* Boe omHOKH, NoMeyeHHbIe 3Be320uKOH, paBHb! 1000 Ha OcHOBaHHu 
OWHOKU, NOyYeHHOH us Macc-cneKTporpapuyeckux sHayeHnit (°). 


cTOAUeli paOoTe, OTMYAIOTCA OT COOTBETCTBYIOWIUX SHAYEHHH, U3MePeCHHBIX pa- 
Hee Macc-cleKTporpacbHueckuM MeTogom (3), 1pHMepHo Ha I mm. eq. Bmecte 
C TeM pa3HOCTH Macc H3oToroB: Pb?°® — Ph?®?, Ph?0? — Ph?%%, Ph?9% — 
Pb?°* (cm. Ta. 3), BbIYHCIEHHbIe MO JaHHbIM HAaCTOMILeH paOorHl, OTMMYAIOTCA 


Tao muma 3 


PpH28__-Pp207 Pp207__p p26 Pp20s__Pp204 


SAmepupie peakuHn* 4,001060+4400 | 1,001754+1400 |2,001967+1500** 
Tlo WaHHbIM Ha- 
cTOAWeH paCoTHI 1,001084+380 4,0041390+80 2,001832+-90 


* OTHocHTesbHO OWIH60K H3MepeHa cM. CHOCKy K TaOa. 2. 


OT COOTBETCTBYIOUIMX JaHHbIX, MOJIYYCHHBIX M3 AJepHbIX peakWHu (*), MeHee 
yem Ha 0,3 MM. eq. 

ABTOpbl BbIpaxkalor OularofapHoctb E. E. Bapouu u ero coTpyHuKaM 
T. B. Jle6cansze, K. A. Kospipsunoi u B. M. onus 3a usroropsenue MeTaJ0- 
OpraHHuecKHX COCQHHEHHH HV TAKEJIBIX YIIEBOLOPOOB. 


Tloctymuto 
5 V_ 11 1957 
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PHSHKA 


E. J. WYKHH 


KPHTEPHH JE®OPMHPYEMOCTH KPHCTAJIJIA 
‘WM AXCOPBUWOHHBIE 3OMEK THI 


(ITpedcmasaeno axademuxom II. A. Pe6undepom 2 X 1957) 


Hspecrxo, uro acopOunsa v3 OKpyxKatouleli CpebI CHOCOOHA CHJIbHO BAMATE 
Ha MIPpOWHOCTHBIe HU JePOpMalHOHHble CBOlCTBa TBepforo Tela. ITO ABJeHHE,. 
oOJlaqalonlee BECbMa WHPOKOH OOULHOCTHIO, ObIIO OTKPbITO HM BCeCTOPOHHE UC- 
cleqoBaHo B padotax II. A. PeOunyepa u ero mikompi (4°). Ycranopseno, B 4a- 
CTHOCTH, TO aCOpOlWHA pasIHUHbIX OpraHWueCKHX MOBepXHOCTHO-aKTHBHbIX 
BeULeCTB TacTHMHUMpyer MeTalIHYecKHe KPHCTaJJIbI HW MOHWKaeT UX Mpetes 
TeKy¥eCTH, MPHYeM MAKCHMAJIbHOMY IIpOABJIeHHIO addeKTa COOTBETCTBYIOT ON- 
pefesleHHble TeMNepatTypbl H CKOpocTu jedopmaun (*). CusIbHbIe aCopOWHOHHO- 
aKTHBHble CpeJbl — JlerKOMMaBKHe MeTaJVJIbI B BUe TOHKOM MWICHKH WIM NpHMe- 
ceH NIpH TemmepaTypax BbILIe HX TOUKH MW1aBJIGHHA MOTYT BbI3BaTb MOABJeHHe 
KaTacTpouyeckoH XpyMKOCTH KpHCTaJla Mp MHOFOKpaTHOM MOHHXKeHHH 
mpounoctu (°, °). Oru addekTh! o6ycoBIMBaloTCA OOerueHHeM BO3HHKHOBe- 
HHA WU pasBHuTHA B KPHCTaJJI€ MAKPOTPelMH UM APyrHxX HapylWleHHH CTpyKTypbl, 
a TaKKe 3apOJbllieH CABHTOB B pe3yJIbTaTe CHHKeCHHA CBOOOLHOH SHEPrHu HO- 
BbIX IOBepXHOCTeH, OOpa3ylOUlUxcA B Mpotlecce AesopmMauuu. IIpexcrapaser 
MHTepec YCTaHOBHTb CBA3b JlaHHbIX MOJOXKeHHH C AHCMOKAWHOHHOH TeopHelt 
mulacTHyecKoro TeyeHHA WH XpymkKoro paspywenusa (* 7%). 

CormacHo teopuu Motta, moKaubHble KOHWeHTpaluH HalpxAxeHH B KPH- 
CTaJJI€ BbIZbIBAIOTCA JUCOKAaMMOHHbIMH CKOIMJICHHAMH, POPMHPYIOULMMHCA Te- 
pel pasIM4HbIMM MpeuATCTBHAMH B TIocKocTu cKoubxeHHA (8). TIpu cKambi- 
BaIOULeM HaNpAXKeHHH TH HaJIMYH B CKOMJICHHH 1 AMCIOKaWMH CHa Ha EMMHULY 
IJIMHbI BELyUel TUCMOKallMu MOCTHTAaeT BEMUMHbI NTH, Pe b — eAMHHUHAA TpaHc- 
asaiua (Bektop Broprepca) (°). [lo-Buqumomy, y2Ke pH MaJIbIX 7 POJIOBHbIe QHC- 
JOKaWHH CMOCOOHBI CJIMBaTbCH Cc OOpa30BaHHeM moloro Apa — 3apospiiua 
MHKPOTPellMHbI; C POCTOM NT MHKPOTPelMHa PasBUBaeTCA, COXPaHAA PaBHO- 
BeCHOCTb, KOTOpad 6yeT yTpateHa JIMIb, eCIH Np aHHOM 7 4MCO AHCMO- 
Kallull Mocruruer KpuTuyecko BermuunHb! N. Anaiu3 mpHOluKeHHOM M He JIM- 
IWeHHOH mpoTuBopeynit cxempl IIrpo (1°) B comocraBleHHu c Kputepnem Ppud- 
cburca (1) npuBoguT kK caeqyroureli oueHke: N ~ 120 /tb, Te s — yAembuan 
CBOOOMHadA SHeEpruA MOBepXHOCTH pasBuBatoulelicA MMKPOTPelMHBI. 

B jelicrpurembHocTH 7 orpanuyeHo AByMa cbakTopamu. 1) Ecau spefyiian 
yMCOKaluaA 3akpensieHa COBepleHHO MpouHO, TO Ha’ paccTrosHuu L_ nepey. 
MIpeMATCTBHeEM MOXKeT HakOMUTECA 71, —~x(l —z) Lx/Gb yucnoxauun (1); 
3yecb 2 — Koaxtppuunent Ilyaccona, G—Mojydb cypura, a LL wmeer cMbICJI 
yametpa Jia HeTomcTIx (<1 MM) MOHOKpHCcTasJIoB MH pasMepa 3epHa AVIA 
nowMKpHctrammo0B. 2) [IpetarcrBue xapakTepH3yeTca NOTeHUMaJIbHBIM OapbepoM 
U (x); ero Brcota Umax OnpewesseT aKTHBAallMOHHYy!0 SHEpruio Npeosomeniit 
penaTcTBua upH t = 0, a BemuunHa | grad U (x) |max/b?=% (0) ecTh HeobxoquMoe 
Jit MpopbiBa JOKabHOe HanpaxenHe nt mpu T = O0°K(). B oem cayyae 
sHeprua akTupauun Ua, (nt) = Umaxn(g), Tae p= nt /% (0); PyHKunA 1 (¢) 
onpeyenserca tbopmoro Oapbepa U (x). Ilycrb Kaxkqylo cekyHAy kK Mpensarcr- 
BHIO MpHXOyHT Vv [uCHOKalMli, TOra CKOpOCTb HX HakallJMBaHHA m= Vv — 
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— vAexp [— Ua (nt) / RT]; 3necb v— dacToTa Koe6aHHi pelleTKH, eae 
jlo TOUeK, Fle MOXKeT MpOHSOHTH NPOPbIB. JiuHamuyeckOMy paBHOB 
yaet n=O, T. eC. Mg =%/7, THE MOKaNbHOe HaMpAKeHHe % = % (0) o(y) u 
a PT Ut vh tO) fC mane ] 
i "Honan i ee {13 Ng}, BBOAHM BeJIMaHHYy S ar ies: = a oe 
ByeT MpeososeHHIo [MCNOKalHAMM 6apbepa MpH as 5 Ps CLE peerens 
<popmauuu; upy S<1 paspuBaeTca HepaBHOBecHas TpelliHH = os a 
Xpyllkoe paspyllenHe. CneyopatebHo, S HMeeT MbICJ KPHTepHA e@op 
pyemocTtu Kpuctaia. [Ip pacTsKeHHH CO CKOPOCTbIO € MOHOKPHCTaJJa, 
HMeIOWlero yrOJl HakJIOHa TJIO- 
f CKOCTH CKOJIbxKeHHA K OCH OO- 
| pasa x H cpefHee paccTosHHe 
MeXK LY JIMHMAMH CKOJIbKeHHA A, 
llapaMeTp U MOXKHO OILeHHTb 
Tak: u~ehu/bcosy, rhe u— 
(bakTOp +MHKPOHeOHOPOAHOCTH 
jecdbopmMalun, yUNTHIBaIOWIH 
JOKa/IM3alvIo CyBura H oMmpe- 
JIeIAeMbIA OTHOWMeHHEM OOuLero 
yuCJIa JIMHHH CKOJIbXKeHHA K 
WW ranen® WHCJIY AaKTHBHBIX B KaK]bili 


Ss 
cS) 
ait i 
SS 

°o 
™! 


tg S 
Apynkacing <——  ——~ /ngcmusynoeme 


Te \ regyp ey MONTEIRO JaHHbIM ~MOMeHT. 
Mas). .f hee TakuM oOpa3om, KpHtepuit S 
Ee Ns pape IIpPHHUMaeT CyleqyIoUyio PopMy: 
Nc gl aes 61 
\ = O, A ° oO = 
wee \i-or Sy = oP ES 
cn Hg mass S= > 
T= 390°K 
re S.= BE mpus>e 
ee 7= 290° i 
\ = 994° ; 
Ty = 234 °K ‘ Gbt 
are sag ete rene (1) 
efile (720%) 
as a= 91 (0) 9 (9) = 
; remy vAb cos x 
‘Puc. 1. Kputepui gecpopmupyemoctu S quia 4cTbIX u =n (0) ua Uae In cin it 
-AMaJIbraMHPOBaHHbix MOHOKDPUHCTaJIJIOB UWHHKa TIpH 
A=B=C=1, 7~ 10% (10); npu stom sorapudmu- (2) 


yeckHH used B (2)~ 30. B meppom cayuae (Zn) 
mpHHato o ~ 108apr/em®, U (x) ~ exp (—x/a), Umax ~~ TAC A, B u C — 6espasmepuple 
~0,9 9B HT (0)~7-10!0 gH/cm2; Hcnomb30Bana mo- KOSPPHUHEHTEI, OM3KHeE 0 
[[@Jib B3aMMOJeHCTBHA NepeceKarolluxca ANCMOKauni NOpAAKY BeJIMGHHbI K ie Tak 
(™_.): Bo Bropom cnysae (2n—Hg) ¢ ~ 200 spr/cu, Kak, BCG IChEN .iCHotEGoeas 
U(x) ~ [1 + (lay Umax ~ 1,2 SBM Ty (0)~ 10" yaa guHefiHoro = mpHOnmKeHusa 
H/CM?; MOjleJib — B3aMMOJeHCTBHe AHCOKalH C KOH- TeOPHH YUPyrOCTH H30TPOMHEIX 
J@HCHPOBaHHOH aTMocepot aTomoB BHeyApenna (18,14) = 

cpeq, UHMCOBOH KoOsp~HUHeHT 


B BbIpaxkeHHH N  HeCKOJIbKO 
3aBbINICH, a B BbIPAaxKeHHH 7, —- 3aHWxKeH; IPH KAYeECTBEHHOM paCCMOTpeHHH OHH 
MOryT ObITb OTYIIeHBI. 

Ecum S;<1, To xpynkoe paspymenHe Hacrynaer np S;=1, Tv. e. npu 
mpownoctH ~~YVaG/L; ecau S,>1, To t* wMeer cMBIC hIipeqeata 
TekyuectTH. B KayecrBe mpuMepa Ha prc. | nocTpoesbt muHHH S yaa Mo- 
HOKPHCTaJJIOB WHHKa C MaMeTpoM ~ 1 MM npH pus 10% mut, y~ 45° u 
MIpH COOTBETCTBYIOUIMX IpeANOIOKeCHHAX OTHOCHTeJIbHO BeNHUHHEI Umax UH 
cbopmpr U (x) Tex sHepreTHyecKHX OapbepoB, KOTOPbIe UrpaloT OCHOBHYIO POuIb 
B paCCMaTpHBaeMbIX TeMMepaTypHbIX HHTepBasax. Kpuctaibl aucroro WuHKa 
OOHapyXMBaloT HU3KOTeMMepaTypHY!O XPYMKOCTb; pH OObIYHbIX TemmepaTypax 
OHH BbICOKO IlJlaCTHYHbI, H Mpesed TeKyyecTn HeBemuK. Y KpHCTaJJIOB, MOKDbI- 
TbIX TOHYAHIMeH MeHKOH PTyTH, BeJIM4YMHa o pesKO yMeHbilaeTcA — UH He TOJb- 
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KO Ha MOBePpXHOCTH KPpHCTadia, HO M Ha BHYTPeHHAX MHKpoMOBepxHOCTAX— 
Onarofapx ObICTpoH AByXMepHOlt MurpallHH aTOMOB PTYTH BAONb NOWbIX UCIO- 
KalHOHHBIX A€p WH PpasBUBalolluxCa Ha HX OCHOBe MuKpoTpentuH. IIpamaa S, 
TMepeMelaeTCA BJIEBO, a IpAMbIe S;— BHH3; JOMOMHHTebHOe OHM KeHHe Sy 
B OOWACTH CpeqHMX TeMMepatyp OOycHOBNeHO GombUel BBEICOTOIO Umax MWA 
aMaJIbraMMpOBaHHBIX KpHCTasI0B. B coorBercTBHH c ombiTom (°) Kputepuit S 
MOKA3bIBAeT KaTacTpopHyeckylO XPYyNKOCTb C S3HaUHTeJIbHbIM YyMeHbINeHHeM 
NpOwnocTH BOT Wo T,~ 420°K; npu T>>T, Boccravapaupaerca BbICOKaA 
muiactHanocth. Huxe T, = 234°K prytp mepectaer MHPPHpOBaTb, a cJIeqOBa- 
TEJbHO, MW NOHMKATb o,—OObIYHAA MpouNocTh BoccTanaBMBaetca. S, cKay- 
KOM COBMellaeTca c JIMHMeH S; Id YMCTLIX KPHCTaJOB; OCTaeTCA JIMLIb OT- 
auuve B TeMiepaTypHoH 3aBucumocTH S,, 4TO oTBeyaer Combe CKOpOcTH 
yMpOuHeHHA KPHCTaJIOB C aTOMaMM BHepenna. ; 

CoruiacHo cooTHomeHuam (1) u (2) KpuTHueckaa Temnepatypa T, mepexoga 
OT XPYMKOCTH K IlJlaCTHUHOCTH paBHa 


Ses : OMe Se LOE : (3) 


kiln (vAb cos y/e*hu) 


Ecam Touka mlaBsiedua OCHOBHOrO MeTasa Tm, a HeKOTOpo serKonvaB- 
KOM MpHCayKH, CNOCOOHOH aTb 3HayHTebHOe yMeHbUIeHHe o, T, TO BO3MOXK- 
HbIl Culeqyroulve cw1y4an: 

a) Tm << T¢<( Tm — XpynkocTb pH NoHWxKeHHOM mpouHocTH B OrpaHHueH- 
HOM MHTepBayIe Temlepatyp 7, +7; (Hanpumep, Zn—Heg); 

6) Tn <.Tm <(T¢ — XpymkocTb Ip NOHMKeHHON MpoyHocTH OT T, BIWOTb 
yO Ty, (Hanpumep, Zn—Sn (°)); 

B) T-<.Tm— oTcytcrBHe appekTa, T. €. ycsIOBHe MpHroqHocrH jaHHolt 
mpHcaKu. 

Ji OWeCHKH WHpHHbI MepexoquHoro HHTepBada OKOIO T, yqOOHO paccmaT- 

Umaxn (So) / 4 4 


PpHBaTb «Mepy NvlacTtHuHocTu»y M = exp le sae ( all WIM «Bepo- 


¢é 
ATHOCTb TlacTHyeckoro TeyeHHa» W = 1—exp(—M). B Ha3BaHHoM cyryyae 
Zn — Hg dyuxuna W (7) yaer pesKuit nepexoy or O Kk | B 40+-50-rpagyc- 
HOM HHTepBasie OKOJIO T,~ 420° K mw xopolio coBHayjaeT C 9KCHepHMeHTaJIb- 
HOW 3aBHCHMOCTDBIO &max (T) (°). 

MHaad KapTuHa HMeeT MeCTO JIA CaObIX (OpraHHyecKHX) a/COpOUHOHHO-ak- 
THBHBIX Cpe, HE MPHBOAALLAX K OXPyNYeHHIO KpHCTaJIa, HO CNOCOOHBIX NpH 
OMpeAeJIeHHbIX yCJIOBHAX TulacTHpuuupoBaTb ero. Masioe usmMeHeHHe o He MO- 
%KeT, CAMO M10 Cee, 3AMeCTHO CMECTHTb BeTBH KpuTepHa S. OgHako, ecJIM IIpH 
JIaHHbIX yCNOBHAX JecsbOpMallMH CYyUeCTBeHHY!IO pOJlb HrpaeT B3aHMOJeHCTBHE 
jMcoKauuit c CBOOOAHOM MOBePpXHOCTbIO KpHCTaJJia, TO axe HeOOJbIU0e NO- 
HMXKeHHe o CMOCOOHO 3HaUHTeJIbHO NOJHATb BeTBb Sy H, TEM CaMbIM, TlepeMec- 
TUTb BJIEBO TOUKY Mpeyedia TeKkyyecTH 7. R 

CoorpercrBy1oulwit 9HepreTuyeckuli Oapbep Umax = 09s ~0,5 9B o6ycuOBeH 
RO3HHKHOBCHHEM CTYM€HbKH MPH BbIXOJe JMCOKallMH Ha MOBepXHOCTb MH HMeeT 

max 
3HauMTeIbHy!0 KpyTH3Hy — Hanpumep, U (x) eo eaey gars 
CTBCHHOM 6sIM30CTH OT TOBEPpXHOCTH OMpeseAemad WM CHJla MpeocOsMaqaeT Hay 
MeJJICHHO MeHSIOUelicd BbITATKMBaIOUleli “«cHIOH u300paxeHuA» (™*). (He uc- 
KJNOUCHO, UTO elle BaxKHee pOJIb MOBeEPXHOCTHBIX Jle*PeKTOB, OOKMpPyIOUMX 
OT/eJIbHbIe TOUKH Ha KOHTYPe MVIOCKOCTH CKOJIbxKeHUA; B 9TOM CiyYae Oapbep 
MOKeT ObITb BbILIe H HMeTb HHOe BbIpaxKeHve, HO, MO-MpexkKHeMYy, OCTaHeTCA 
KOPOTKOJeHCTBYIONIUM WH CYMeCTBeHHO 3aBHCsIMM OT 3.) Ha puc. y HOG poene 
o (7) AA yKagaHHolt (popMbl U (x); % (0) cocrapnaetT ~(1-3)-10"° g/cm’, 
a jlorapHiMuyeckuit uien B (2) paBeH ~ 20 (B 9TOM CJlydae CuleqyeT CHMTATb 
d~ 1). 
Cormacno (2), 7=%(pz), TAe Wapamerpbl pz; — 9TO de, Ul eaghn eed Tanne 
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, T. @. B Hemocpey- 


Ot 


Jaa usMeneHua pelea TekKyyecTH HMeeM Av, ae Ap; 4, B YacTHOCTH,. 
Atr tn.) de.) AT Moly eta) ea eee (4) 
Te om wie Gell OO | a lai en Zak On| OF) He) eis 


Tlocuequee paBeHcTBO O3HauaeT, YTO TIpH %7~ 0,9 yMeHbIeHHe s BCero Ha — 
HeCKOJIbKO J[ECATKOB 3pr/CcM? CHOCcOOHO BABOe CHH3HTb Upesed TekyTecTH. On- 
TUMyMY lelicTBHsA afCOpOWMOHHO-aKTHBHOM cCpebl OTBedaeT 7 ~ ls Tipu 
e~ 10% mun + umeem Topp ~ 290°K, a mp e ~ 
~ 500% mun! Topp ~ 370° K, 4To xopouio corsa- 
cyerca c onbitom (*). OqHako upH 4~ 1 cooTHO- 
ienHe (4) He MO%KeT JaTb KOJIMYECTBEHHOM OLeHKU: 
atppekTa, MOCKOJIbKy B JaHHOM CJlydae MPHHH- 
MaeTCd BO BHHMaHHe JIHWb MOBEPXHOCTHbIM 3Hep- 
reruyeckHii Oapbep. B oOujem culyyae CleqyeT pac- 
CMATpHBaTb CYMepHOSHUHIO YIMpOUHAIOMAX (akTO- 
pos U;(x), T. e. HekoTopy!o OOoOMeHHy!IO (PpyHK- 
unto D(H), BKJOUAaIOUyIo pasHuHbIe 9; (4;). Tor- 
la ONTHMYyM J[elCTBHA Cpefbl onpesesneTca ycuO- 


2, 
BHeM os (D) = 0, u stekTbl TeM 3HaUHTeJIb— 


Oc? 
Puc. 2. SapucumMoctb 7/7 = 
| Hee, vem OGomee 3aMeTHA B STOM OOMACTH POJIb TO- 
(0) = @ (Us/U max) = 9 (0): P 


a—upu U (x) ~ exp (— xia); BepXHOCTHOrO SHepreTuyeckoro Oapbepa. 
6—npu U (x) ~ [1 + (x/a)2I7; O6mHOCTh WpeqwiaraeMOlt CXeMbI OrpaHHyena 
e —npu U (x)~ [1 + (x/a)3] ~=pamom jomyuleHuH, KOTOpble B JaJibHeHWWeM MOryT 
ObITb CHATHI: B YACTHOCTH, MOKa3aTeJIb CTENCHH T B. 

BbIPaKeHHu S; MOKET OTMNYATLCA OT 2, AaBETBb Sz, BOOOMe TOBOPA, He TOPH3OH- 
TaJibHa; TpeOy!0T SKCHePHMeHTAaJIbHOrO YTOUHeEHHA KosppunHenTy! A, B u C; Heoo- 
XONMMO Tak?Ke Ooslee JeTaJIbHOe paCCMOTPeHHe 8aBHCHMOCTH S OT OPHEHTHPOBKH. 
Kpuctasma. [lo-BuquMomy, RaHHas CX€Ma MO3BOJIMT KOJIHUeCTBEHHO YTOUHHT. 
KpuTepul Aucneprupyemoctn (°). [IpuaoxeHuA ITOH CXeMbI TECHO CBA3AHBI C TILa- 
T@JIbHbIM AaHaJIM30M TeMNepaTyPHOM 3aBHCHMOCTH YMPOUHAIOULHX CaKTOPOB. 
M CM@KTPOB HX AKTHBAllHOHHbIX S9HEprHul. 

Astop BbIpaxKaeT OnaroqapHoctb akag. I1.A.Pe6ungepy u B. H. Poxanckomy 
3a OOJIbLIYIO MOMOMb H HEH3MeHHbIIi HHTepec K WaHHOH padore. 


MuctutyT dusnueckolt XuMHN Tloctynusto 
Axaylemun Hayk CCCP 22 IX 1957 
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TEO®H3HKA 


B. M. MHUIMH 
O CTPYKTYPE CYTOYWHOrO XOJIA MATHHTHOW AKTHBHOCTH 
(ITpedcmaeaeno axademuxom B. B. Llyactixuneim 13 XII 1957) 


Hactoasllaa paOotTa BbITOJHeHa NO MATHJIeTHHM jJlaHHbIM O S,* 34 ceBepo+ 
IUMPOTHBIX MH 7 10%KHOUIMPOTHBIX OOcepBaTopui (1). Paccmorpen sompoc 
Oo cTpyktype S, HW Upupoye ero OCHOBHbIX KOMMOHEHTOB. 

1. Mbt wcxoqusH u3 mpesqnomoxwKeHus, 4TO 


Sa=S (7) S' (7); (1) 


rye t— MecTHoe Bpema cyToK, T =¢t-+A—mupopoe Bpema. Kopmnyckyasap- 
HbI€é TOTOKH, BbISbIBaIOU[Me MarHHTHbI€e BO3MYIIeHHA, JBMOKYTCA BHayase no 
3aKOHaM TeopHH Uenms3Ha — Peppa- ; 
po, a 3aTemM lo TpaexTopusam § Lltrep- 
mepa (7). B stom cmyyae serKo Ho- 
Ka3aTb (°), 4TO HMKHMe PpaHHllbl KO- 
INMPOTbI 30HbI OCaxK,eHHA YaCTHI 
OTIPeeNAIOTCA COOTHOLMeCHHEM 


ue V 1+ 3sin? 9, cos De F. 
Sie ea raeees COS’ ©, 7. 
ain Cc m 
(2) 


Ecum WloglaraTb, UTO MarHuTHax 
AKTHBHOCTbh A MpONOpUHOHaJIbHa IJ1O- 
Iau kKpyra C WaHHbIM 3SHadYeHHeM 


Om, TO A~sin?6,, u (2) omucbIBaer 5° = 60° 270° 860" = 6) 
TOJOBOK XOjJ| aKTHBHOCTH HM KOMIO- A 

nent S” cyrouwnoro xofa. V3 (2) pyc. 4. Kpupne ¥ (x).a— ana D> 60°, 6— 
BuyHO, uTo S” or meTa K 3HMe Me- aaa © < 60° 


HaeT (ba3y Ha MPOTHBOMOJIOXKHY!O, 

percu eS tS. Cremosatenbuo, AS = S, — 5, = 2.9 AS, tie wp 
ze Cy Sk Sp Pasnoctu AS Onl NOACUMTaHb! MO WaHHbIM BO3MYINeCHHbIX Het MIA 
4] o6cepBaTopHH H 3aTeM NOBeprHyTbI rapMOHHYeCKOMY aHaJIM3y, Pes yJIbTAaTbI KO- 
TOporo HsuOcTpupyloTcs puc. 1. CnsomHad JIMHHA Ha 3TOM pHCyHke yJOBMETBO- 
pseT ypaBHeunio R cos (t— p) =AS = 2S" + AS’, rae S’= r" cos (T— a"), AS’ = 
=kr" cos ({—8)u k=X0,3. PyuKunu AS oKxasamMcb C1a00 pasnMyarOUMcA MexK Ly 
co6o no base HaMIINTYye MepBOH OCHOBHOM TapMOHHKH, a yCpe/\HeHHaA KPH- 
pan ** S” = 0,28 cos (T — 246°) xopomio copnaia C TeopeTHueckoH, Nosy 4eHHOH 
Ha ocHOBe (2), a TaKxKe c pesybTatamu (*,°). Pasnoctu AS (t)— 2S"(t) = AS’(#) 
B C€BEpHOM MosyluapHu uMeroT (pasy 8’ 360°; B lox%KHOM Noy Wap BETS 
Macutra6upiii (bakTop c B BbIpaxkenuu (1), 3anucaHHom B Buje K (T) =o5i( 7), 
MOXKeT ObITb HalieH M3 cpaBHeHua (2) u (1), ITO MOsBOMAeT MCMOMb3OBATb 


* S,—CyTOUuNbilt XO] MarHHTHOM akTHBHOCTH. 
** TIpu ycpeqHenHu dyHkunh AS io faHHbIM CTAHUHH, paBHOMepHO paciipeye.JeHHbIx MO 
joarote, BausHue uactu AS’ (t) ucKsmouaerced un AS (T) = 2S,: 
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(1) AuH onpegenenuA MomyroqoBoro KOMMOHEHTA Ce30HHOFO ee eae 
Takaa onepalusa, BbInoOHeHHad no K-nHeKcaM o6ceppatopuu Sy (Mpxy S 
3a 1930—1950 rr., MoKa3asa, uTo (1) OfHHAKOBO XOpoOllo Onneheas Kak © 2 
TaK H HOJYFOAOBOH KOMNOHEHT Ce3OHHOTO XOjla AKTHBHOCTH ". 


Aor» Gor 


A — 


Puc. 2. Kpuppre (A), Apr (A) 4 Boy (A). Temupie TouKH WA @ > 60°, cBeTuible — 1H 
@O < 60° 


» oO” ” 
2. Kak noKa3a rapMonHueckHH anamM3, pasHoctu S,—S”, nogodxo S’, 
XOPOMIO aNMpOKCHMMPyIOTCA TepBbIM wieHoM paya DPypbe. Hayabubie dasbi 


©, nepsoi rapmMonnKu KpuBbix S, —S” npyBegeubl Ha puc. 2. Peryaapnas 3a- 
BHCHMOCTb ©, OT A, aHaJlOrHuHad BHAMMOM M3 puc. 1, yKa3bIBaeT Ha NIpHCyT- 
crave B S,—S”, Kpome S’(t), KOMMOHeHTa lO MHPOBOMy BPeMeHH, KOTOpbIit 
Mbl Ha30BeM S”. 

J\evicTBHTeJIbHO, TYCTb B CHCTeMe OTCUeTa 10 MHPOBOMy BPeMeHH 


S—S' =S' (T +2) + 8" (Py=/A, cos T+ B, sin =p cos(P says 


a 
Torjla 
Br r’ sin (a’ —A) +r” sin a” 


t Lo —— == 
S$ A; r’ cos (@” —A)-+ r” cos a” 


H Koopdpuuventht Br u Ap OWKHbI MPOABJIATb TIpOCTy!O 3aBHCHMOCTb OT 
qomrotpl. WMenHo Taka 3aBHCHMOCTb 9, (i) BuHa W3 puc. 2, rye Ay u By 


MpecTaBJAIOT, CoOTBeTCTBeHHO, B uw A, MpHBeweHHble K wHUpoTe D = 40°. 

Hs rapMounueckoro aHaiv3a KpHBbIX Bor (A) u Aor (A) WH Boz (A) H Aog (A) 
HalieHbl sHayenua «” uw a’. AnamorHuHble pesyJbTaTbl MOJTyyeHb! Apyrv, He- 
3aBHCHMbIM, MeTOJOM TIO JaHHbIM O Tap cTaHuul c AOuToTamyH, pa3JMuarollu- 
mucd Ha 180°. QOror Meroy ocHopaH Ha cooTHoweHHH | S’ + S|, + 
+ | S’'+ 8" | .+180° = 2S, rae S=S” un S=S', cootpercTBeHHo, B CHCTeMe- 
oTcueTa T1l0 MHPpOBOMy HM MeCTHOMy BDpeMeHH. Pe3ysIbTaTbI NpHMeHeHuA JByX 
MeETOJOB TIpHBeeHbI B Tabu. 1. 


SHayenua «”, r”, OH3KHe K HalJeHHbIM TepBbIM CnoOco6oOM, NosyyeHbI 


3 pt 3 J a 
Take C NOMOUbIO cooTHoWmeHHA | Sa + Sala, + | Sa + Sa |a,+380° =4S" (MH- 
popoe BpeMs), YTO CBHeTeMbCTByeT O TOUHOCTH BBegeHuA (pyHKuMA S”. To. 
AaHHbIM Me*KYHapOJHbIX CHOKOHHBIX He S” = 0,12cos (T — 247°); Kommonent 
S" B Sq CHOKOMHEIX Hel He OOHapyxeH. 
3. AmnsnTyAbl HM (basbl NepBow rapMonnKu cbynKunu S’ (t) = S, — S’— S$" 
IpHBeyenbl Ha pHc. 3 Ama cesona XI—II (Bosmyujennpre yuu). Jlannpie 


* V3 JONOJHUTeIbHBIX Hcce2OBanH BBIACHHIIOC, UTO @opmywia (1) onucbrBaeT mouty-- 
POROBy!O CJlaraloulylo Ce3OHHOrO XOfa AKTHBHOCTH B 9NOxy MuHuMyMa 141-neTHero UWHKJIa" 
B SIIOXy MaKCHMyMa OCHOBHBIM ABJIAeTCA Sekt Kopru. 
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Tatbauna 4 


Suma Jleto 

a(t) yale a( T) ri a! (t) r’ eG T) ratte 
o<60° 338° 185° silo ; 200° 
560° 27 185 346 200 
KofintayH—l onosyuty 318° 0,16 480° 0,55 270° 0,26 188° 0,33 
TamKeHtT—T yKcou 323 0,10 158 0,42 310 0,40 170 0,24 
Upxytck—UesbTrenx9M 350 0,17 158 0,25 316 0,37 172 0,22 
Tlom6éac—Yauen 170 0,41 240 0,74 334 0,52 216 0,69 
KommemK—Coya HKIOVIa 13 0,57 230 0,69 356 0,83 234 0,63 


puc. 3 4 pA Apyrvx, HE MpHBOAUMBIX 3eCb W3-3a HefOCcTaTKa MecTa, yKa- 
3bIBaIOT Ha CyLeCTBOBaHHe AByxX TuNOB S’, H3 KOTOPbIX OJMH— C OKOJOTIO- 
JY CHHBIM MaKCHMYMOM— ABIAeTCH mpeoOsajaiowlMM BOJIM3H MarHATHOrO: 
9KBaTOpa, a BTOPOM — c OKOJONOJYHOUHLIM MAKCHMYMOM — TipeoOJlaqaeT B 30HE 
NOJAPHBIX CHAHHM. DyuKunu S’ AAA WPOMexYyTOYHbIX LIMPOT MOXKHO paccMaT- 
PHBaTb KaK CYMMYySTHX J{ByX YacTelt C aMIMHTyJaMM, 3aBHCAWuMA oT ©: 


S’ (t) = Reos (t — y) = a(®) cos (t — a) + 6 (®) cos (¢ — B). (3) 


Puc. 3. 3apucumoctb y(@) u R(M) uw wupornpl xox Kosppunnentos au b. A u B—3o3- 
MYyILeHHbIe HH 2a 3uMbl au seta; Bw 1 —TO %*e JA CMOKOMHBIX Heit 


OcHoBbipaich Ha jlaHHbIX puc. 3, Mbl Nomaramm «= 0°, uTo moyrBep- 
*KMaeTcA JaHHbIMA JByX JPyrHX Ce3OHOB rofla, a TakxKe JaHHbIMH CHOKOMHbIX 
muet. Jlua Bbi6opa 3HaueHHit B HCNOJb3OBaJIMCb JaHHble O CyTOUHbIX H3MeHEHHAX 
ummyJibca Sc *, TaK KaK 9TH H3MeHEHHA CTPyKTYPHO NOJOOHI CyTOUHOMYy xXoy 
MarHHTHOH akTuBHocTH. JleHcTBHTeJbHO, YCJIOBHA MNOABJeHHA MMIysbca Sc, 
Kak IlJlaHeTapHoro ABJIEHHA, OMPeeAIOTCA MHPOBbIM, a chopmMa Sc — mMecTHBIM 
BpemMeHem cyToKk. Ilostomy yacTroTa BCTpeyaemocTH JjaHHOH topmbr Sc, Hanpu- 
Mep Scy, MOxerT ObITh MIpefctaBsiena mpousBeyenuem r(T)f(t). Cyrounas ga- 

27 
CHOTA OC) Ts OL © 72 =\ r(T) f(t)dt, oOpamaerca B HaOsio,aemyio (byHKWHIO: 
0 


const - cos (A — 45°) (*) mpu f(t), BsatoH u3 ("), w r(T)=S"+S". Anauo- 
THA JOMOHAeTCA PANOM [pyrHX UPH3HakOB, B YaCTHOCTH TeM OOCTOATEeb- 
CTBOM, UTO HMIyJIbcbI Sc yeTKO JeATCA Ha Ba THMa, NPHYeM OJMH H3 HUX 
YMeeT M@KCHMYyM UacTOTbI BCTpeyaeMOCTH OKOJIO NOJYy AHA (in == 219 ) a py 
ro mouTH crporo B nouHOUb. MakcuMyM B lm = 215° Hwatijen Takxe BS, WA 
Upxytcka Tpv HCnOsb30BaHMH CielMaIbHOrO HHeKCa AKTHBHOCTH, aHaJlOrHd- 
Horo uHyeKcy Huxospcxoro (8). Ha sToM OCHOBaHHM IIPHHHMaJIOCb pay Cam 


Jlamee, c MoMollbIo cooTHOWeHHH b=ak; a=Tr V1 + 2k cos B+h?; k= 
= sin8/tgy—cos®, sbirekaromjx v3 (3), HalieH WIMpOTHBI xo] KoappH- 


* Sc — Suddenly commencement — ummyuibe BHesaTiNoro Hauyasia MarHMTHOH OypH. 
AA 


1\HeHTOB au Ob NA BYX Ces0HOB Tofa HW AByxX rpyuu quel (puc. 3). Max- 
cumyM 6 na © = 63° nogrBepxjaeTca pesysbTatamH IHeBpmesa (®) w Moker 
ObITb CBA3AH C 9KPAHHPOBaHHeM HOHOC(epOh TOKOB B KOPIyCKYJIAPHOM MOTOKE. 

JleticrBuTembHO, WycTb /—WHTeHCHBHOCTb ‘9THX TOKOB, JF — aptpeKT 
9kpaHupoBaHua uw akTupnyocrh A=I—IJ=I1—ckI, rye C€—NOCTOAH- 
ube, &— nmpoBogqumocTb HoHocdeppl. Corsacuo Maega (°). k= Ro¥ (t), Tie 
k~coso, W(t) =[1 + cos(1 — 180°)], 9 —reorpaduyeckas wWHpoTa. Beun- 
guna / MaKCUMaibHa B 30He TOJApHbIX cuaHHH (D = 67 — 68°) u npHoOmH- 
2KeHHO OpeylemneTca BEIpPaxenHem [ ~ e~¢ sin” (b—68°) , Orcroga A~ 1+ const: 
cos @-e-¢ sin” (68°) . cost, UTO COOTBeTCTByeT NOAApHOMy Tumy S’ H OOpAC- 
HAeT CMellenua MakcumyMa 6 Kk tory oT © = 68°. 

Uuporupt xox Kosdbiulwenta a aHaslorM4eH TaKOBOMYy VIA aMIJIMTy] 
Ds (Sc)?°). Bosmymenua, oO yCJIOBJMBaIOlne cyllecTBOBaHHe 4acTH 
S’ =acos(t— 215°), BbI3bIBalOoTCa, MO-BHJHMOMY, HOHOC(epHBIMH TOKAaMH, 
BO3OYyKeHHBIMH BOH3H DP = 68° H 3aMbIKaIOUIMMHCA B O6MacTH HH3KHX LWH- 
pot H NomsapHo wanku. Vs (3) merko Halitu, uro HeOoNbilIMe kONeOaHHs 
3HayeHuit « u B (-- 10°) moryT mpuBecTH K 3HauUHTeJIbHbIM H3MeHEHHAM HaOJIo- 
qaemoh tbasbt y. SOTO OGbBACHAeT CyLIeCTBOBaHHe Ha OM3KHX CTaHIWWAX pas-— 
JUUHBIX THIOB S’ (yrpeHHHe HW BevepHHe, AOMOJyAeHHbIe WH MOCJeNOJyeHHbIC 
MaKCHMYMBbI) H [Ba Ba 3aBucumocTH y(@) B BbICOKMX WMpoTax (1,"*). 

IIpupoya Kommouenta S” onpeyesaeTca, MO-BAHMOMY, BJIMAHHeM Bpallle- 
HHA MarHHTHOK ocH Ha pacnosoxKeHHe CJIe{OB OCHOBHbIX KOPIYCKYJIAPHbIX 
BTOpXKeHHH B aTMocdepe. 


Maruuto-voxocepHan cTaHia Tlocrynusto0 
HayuHo-HccaeqoBaTeibckoro MHCTHTyTa 3eMHOrO MarHeTH3Ma, 14 [I 1957 
MoHociepbl HM paclipoctpaHeHHA paHoBouH 
mp paquoctanuun Ne 1 UpkyrcKoro o6macTHoro paqMolenTpa 
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HToknann Akanemuu HaykK CCCP 
1958. Tom 118, Ns 6 


TEXHHYECKAAH ®H3HKA 


r. WH. EMU®AHOB 


IKCHEPHMEHTAJIBHAA MPOBEPKA JIBYX4UJIEHHOrO 
Z 3AKOHA TPEHHA 


(IIpedcmaeaeno axademuxom IT. A. Pe6undepom 17 IV 1957) 


Hamu Opilo noKa3aHo (+), YTO pH MpaBHbHOH OWeHKe BeHYMHbI MIOUla- 
AM C[BHra IIpH TpeHHH yfeJIbHad CHa TpeHHA OKa3bIBaeTCA MpHOJIM3HTebHO 
PaBHOH NPOUHOCTH Ha CBHI TOrO MeTaJa PpHKUMOHHOM Mapbl, B NOBepxXHO- 
CTHBIX CJIOAX KOTOPOrO NPOwcxog_UT cyBur. STO NO3BO/IAeT BbIPaSHTb cH 
TPe€HHA KOJIMYECTBEHHO Kak IIPOH3BeeHHe MPOUHOCTH MeTaJlia Ha CABHr t Ha 
BeIMUMHY nomayqH S., 10 KOTOpOH npowcxo_UT cyBUr: 


F 22S (1) 


JIpouHoctb MetaJia Ha CBHI 3aBHCHT OT HOPMAaJIbHbIX Hallps2xKeHHH, Jelt- 
CTBYIOWIMX B TwocKocTH cyBura. Kak nokasan HW. B. Kparempexui (7), 97a 
3aBHCHMOCTb, Ha OCHOBaHHH onbiTos BpyyKmena (°), MoxKeT ObITh mpefcTaB- 
JleHa B CyleyrouleH NpHOsMxKeHHOH dopme: 


Ga Ty a hg. (2) 


Silecb %,—TPOUHOCTh Ha CJBHT pH HOPMaJIbHOM HallpAXxXeCHHH o,, PaBHOM 
Hymo. Ecau mpeqnouoxuTb, 4YTO 3aBHCHMOCTb (2) BBINOJHAeTCH HE TOJbKO 
IX TOJIOMKHTebHBIX, HO HW JIA OTPHWATeJIbHbIX HOPMAJIDHBIX Hallps2KeHHU, TO 
pH MpHJOwKeHHH PacTATHBalOWlerO HaNpAXKeHHA, PAaBHOFO YJeJIbHOH afresHH Ay 
TPpYWIMXCA MOBepXHOCTeli (IPH ¢, = —AQ)), MPOYWHOCTh Ha CBM OOpaTHTcA 
B HYIb: 0 =t,—Afay. Orcioya cuefyer, uTo KosppuuHeHT k= %/a) paBeH 
OTHOWEHHIO MIPOUHOCTH KOHTaKTa Ha CBHI K MPOUHOCTH ero Ha OTPBbIB. 

Ha ocnospanuu papenctBa (2) cooTHoeHnve (1) nepexoquT B JBYyXUJIeHHbIM 


3aKOH TpeHHA 
Fo = So 1 Rog Se = Salo ae EN. (3) 


Tlepppii uen sToro 3aKoHa (S-%,) BbIpaxkaeT 3aBHCHMOCTb CHJIbI TPeHHA OT 
nomalu cypura, Bropo uen (kN) yuHTbIBaeT POJIb HOPMAJIbHBIX CHJI, B TOM 
yHCe WH CHJI alre3sHH, B (POPMHPOBaHHH CHJIbI TpeHHA. 

B uacrosuel paOoTre mpoBeseHa SKCIepMMeHTaIbHad MpOBepKka ABYXWJICH- 
HOO 3aKOHa TpeHHA (3) H H38y4YeHa OTHOCHTEIbHaA POMb KaxKOro wieHa STOTO 
3aKOHa B (OPMHPOBaHHA CHJIbI TPeHHA. 

B mepsoli cepiu ombiToB u3y4eHa 3aBHCHMOCTH Be/IMYMHB! MWoWan CABHra, 
CHJIbl TPeHHA HM KOSPPUIMeHTa TPeHHA OT HOPMaJIbHOH Harpy3KH C MOMOLLbIO 
npu6opa, NoLpoOuo omucaHHoro Hamu pauee (’). B KayectTBe puMepa Ha puce. 1 
noKa3aHa 3aBHCHMOCTb, MOyYeHHad HaMH JIA Mapbl TpeHuA: ccepwueckHH 
NOI3yH W3 3aKa/ieHHOH ObicTpopexkyulel CTasH — CBe?KecpesaHHad MOBEPX- 
HOCTb aliomuHua. 3 pucyHKa BUHO, 4TO C YBeJIMYeHHeM HOPMAJIbHO Harpysku 
N naoutalb cipura pH TPpeHHN HeMmpepbIBHO pacTer, OAHAKO Oosee MeJWIeHHO, 
yem N. B nomHOM COOTBeETCTBHM C POCTOM IMWIOWLalW CABUTa MpOHCXOAMT yBeuH- 
yenne cub TpeHua F. Jia HarsiAQHOcTH Ha PHC. 1 macurra6pi ia F u Se, BbIO- 
paHbl Tak, uTO BepXHWe TOUKH KPMBBIX F = F(N) u Sc = S(N) copmagator. 
B 9TomM cyryuae MMeeT MECTO TIOMHOe CIMAHHe S9THX KPHBbIX BO BCeM f[MallasOHe 


Neitei lea} 
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IIPHMCHCHHbIX Harpy3OK. ITO CBueTeIbCTByeT O TOM, UTO B Neuen 2) 
Tlollakb KOHTAaKTa MOXKeT PasBUBaTbCA CBOOOMHO, YBeMYCHHE Pea ite 
€ pOCTOM HOpMaJIbHOM Harpy38kH MpOWCXOAAT HCKJIOUHTEIbHO BCeL ee 
HUCHUA TWIOULalu CABHTa; MpOUHOCTb MeTaJia Ha CABUr t OCTAeTCH IIpa 


ny 1 
Heu3MeHHOH (puc. 1). p 
Kostb@ultveHT TpeHHA 2 C POCTOM HOPMaJIbHOU Harpy3KH HelpepbIBHO 1a 


maet (puc. 1). Sto oOpaAcHHeTCA He cnemuduyeckou 3aBHCHMOCTHIO ero OT Oe 
MaJIbHOH Harpy3KM HW He yYMeHb 
IUeCHHeM OTHOCHTEJIbHOH poOJH 
CHI ajire3Hu C pOCTOM HOpMaJIb- 
Hol cubt N (*), a OTCyTCTBHeEM 
MpAMOH MpOnopWHOHasbHOCTH 
Mexy mlowlalbio CABHra Hu 
HOPMaJIbHOH Harpy3kou (7. e. 
HewlealbHOH  MlJlaCTHYHOCTbIO 
KOHTaKTAa). 

Bo BropoH cep OMbITOB 
ucceqOBalacb § 3aBHCHMOCTb 
CHJIbl TpCHHA OT HOPMaJIbHOTO 
WaBIeHHA B YCJIOBHAX, Kora 
ouwlalb MCTHHHOrO KOHTaKTa 
MOIIa Pa3sBHBaTbCA JIMUIb JO 
oupeleieHHOH crporo @uKcH- 
pOBaHHOH BeJIHUMHbI, mocle 
yero OHA OCTaBaJlaCb HeH3MeH- 


: HOM HeCMOTPA Ha JlaJIbHeHILMH 
Puc. 1. 3apucuMocTb Doma cApHTa (a), CHa) Tpe- pocT HOPpMa/IbHOrO JaBeHHA B 
Hua (6), KoadduuNeHTa TpeHua (@) HY mpounocTH Ha : 
CBU (2) OT HOPMabHOM Harpy3ku KOHTAKTE. 
Jia OCYULeCTBIICHHA STHX 


OMbITOB HaMH pa3spadoTaHa 
cmellWa/ibHad MeTOAUKa, OCHOBaHHad Ha MpHMeHeHHM pe3sila, Y KOTOpOro BeJIH- 
uHHa TWIOWaW KOHTaKTa MepeqHeH TpaHu co crpyxkKOH cTporo orpaHHuena. 
Pesell npesctaBiaet coGol (cM. puc. 2) knMH M3 3aKaIeHHOH Obicrpopexkyuteli 
cTaJIMW C NepeqHuM yrviom y = 60° u 
(packoH WupHHol 0,5 MM, uMerorteli 
nepeqHuH yrom y = 30°. C maocKko- 
ro oOpasiya MeToqoM cBobosHoro 
CTporaHHA TaKHM peSIlOM CpesaJHCb 
CTpy2XKKH MOCTeMe€HHO YBeMUMBArIO- 
meHcxA TOMIHHbI — oT 0,025 yo 
1,5—2,0 mm. Ilo mepe pocra TomuH- 
HbI Cpesa MOULab KaCaHUA CTPYKKU 
C MepeqHeH rpaHbio pesila (M10uadb 
TpeHHA) YBeIMMUMBaaCh HO TEX MOP, py o Cxeitty pedual Hoddnber eee 

82S ; 
Fea past eta HOS pine pac ote Fata rer 
; 5 . POBaHHOU Twowayu KOHTakTa 
Jlanbuehiul poctT ToJMHI cpesa, 


BBISHIBAA YBCMYCHHE [aBJCHHA CTPY2KKH Ha MepeHIOIO pan, He MOF MpHBecTH 
K SaMeTHOMY YBeCIMYEHHIO MIOULaH KOHTaKTa. IIpu cpese crpyxKek pa3M4HOli 
TONLIMABI USMCPAINCh TBE COCTABMAIONLHe CHJIbI Pe3aHUA, IO KOTOPbIM HaXoH- 
JIMCb CHa TpeHHA MH HOPMaJIbHad CHa, WelicTBy1oulMe Ha mMepequeli rpaHu 
pesita. 

B KayeCTBe IpHMepa Ha puC. 3 NOKa3aHa 3aBHCHMOCTb CWIbI TPeHHA OT HOp- 
MaJIbHOM Harpy3ku JWIA Napbl TPeHuA: ObICTpopexKyilad crab — CBexKecpe3auH- 
Had NOBePXHOCTb asIOMHHHA. M3 pucyHka BULHO, 4TO pH mofauax, MeHbIUUXx 
0,1 MM, cuula TpeHuA pactTer BeCbMa HHTCHCHBHO c YBeJIMYeHHeEM HOPMaJIbHOM 
Harpysku, H KOS@PUUHeHT TPeHHA }, PaBHBIit TaHreHcy yrvla HakJIOHa yuacTKa 
OA, oKa3bIBaeTCH BeCbMa BbICOKHM (Sombie ennHnut). Hagunaa xe c noway, 
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Hopmanenan Haépyska N 


66nbuMx 0,1 MM, HHTeHCHBHOCTD pocra F c yBeHyeHHem N pe3ko mnajaet, 
M KosPuMHeHT TPeHUA 2, PABHbIli TAHreHCy yrvia HaksoHa yyactKa BC, yMeHb- 
iaeTca QO 3HayeHHA ~ 0,05. Takoli xox KpuBolt F = F(N) o6bacHsercs Tem, 
4TO IPH BeCbMa BbICOKOM ycayKe crpyxKKu (~ 10), uMepmieli mecto B HalUHXx 
OMbITAX, MMOWakb KOHTAKTa CTPyKKH C PesIlOM pH No_ayax, Menbuux 0,1 mM, 


| AL 

w 

5 2 

§ 

SN 

= 0 L799, = 42 
S TEE Ie: 


0 Dit 0 0900 GAWD ips 40 50D CAF 


0 9025 Oi 025 40 mm 
[ny6uka pesaHua 


Puc. 3. 3aBucHMocTb CWJIbl TPeHHA CTPy2KKH O TepeHICIO 
rpaHb peslla OT HOPMaJIbHOM Harpy3kKu 


MOTJla Pa3BUBaTbCA CBOOOHO, YTO H BbI3bIBaIO HHTCHCHBHbIM POCT CHJIbI Tpe- 
HMA. IIpu nofauax, O6mbumx 0,1 MM, KOHTaKT, pacipocTpaHHBIUMCh Ha BCIO 
WMpuHy :acku, He Mor Ooslee yBeJIMUMBAThCA, BCIEACTBHE YEO HESHAUHTEJIbHbIL 
poOcT CHJIbI TpeHHxA Ha yuacTKe BC BbI3bIBaeTCA MOUTH MCKJIIOUMTEJIbHO YBeIH- 
YeHHEM COMPOTHBJICHHA aJIOMMHUA CABHTY. SOTO MOATBepxaeTcA Tak2Ke H Tem, 
TO yeIbHad CHa TPeHHA CTPyXKKH O NepeAHIOIO Ppanb peslla HaSTOM yuacTKe 
OKa3bIBaeTCA MPHOJIM3HTeIbHO PaBHOH COMPOTHBJICHHIO MeTalla CTpyXKH Ha 
CBHI, KOTOPOe, XOTA H CUeHb CaO0, HO yBeJIHYMBaeTCA C POCTOM HOPMaJIbHOTO 
WaBJleHus. 

Bropas cepHaA OMbITOB NMPHBOAUT, TAKUM OOpa3soM, K TEM 2Ke BbIBOAaM OTHO- 
CHTCIbHO POJIM OTJICIbHbIX WICHOB JBYXWICHHOTO 3aKoHa TpeHHA (3) B PopMu- 
POBaHHH CHJIbI TPeHHA, YTO H MepBaA CepHA ONbITOB: CHa TPeHHA ONpekemAeTcA 
B OCHOBHOM YWJICHOM, 3aBHCALIHM OT CyYMMapHOH M10laqn CUBUra, pasBuBalouseH - 
ca pH TpeHuun. Posmb aieHa, He 3aBHCAWero OT BEIHYHHDI! MIOWaM CABua HM BbI- 
paxKaloulerO 3aBHCHMOCTb CHJIbl TPeHHA OT HOPMAJIbHOPO JaBJICHHA, B MPOTHBO- 
IOJIOMKHOCTh MHEHHIO HEKOTOPbIX UCCeOBaTeel (°), HEBeINKa. 


Tloctynuuio 


VuctutyT dusnueckol XHMHH 
STING de 


AxkajlemMun HayK CCCP 


UWHMTHPOBAHHAS JIMTEPATYPA 


17.H. Enugauos, JAH, 114, M4 (1957), 2H. B. Kpareancexun, Tpe- 
Hve HW M3HOC B MawiMHax, 3, M3q. AH CCCP, 1949. *P. Bridgman, Proc. Am. Acad. 
Arts and Sci., 71, Ne 9 (1937). *H.H. 3opes, Tp. Lentp. H.-H. HHCT. TAKE. MaUIMHOCTP., 
Ku. 15 (1948); A. M. Poseu6epr, CoOopxH. Tpenve H u3Hoc MpM pe3saHHH MeTAaJJIOB, 1955. 
> 6.B. Lepsarun, KX,T. 5, BB. 8u9 (1934); Uto Takoe Tpenne, Visy. AH CCCP, 1952: 
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jJlokuaayp AKajwleMuuM HaykK GGGP 
1958. Tom 118, Ne 6 


TEXHHYECKAA PH3HKA 


A. T. CMATHH 


K BOMPOCY CO3JAHHA MOHOYUACTOTHOM KOJIEBATEJIbHOH 
CHCTEMbI 


(IIpedcmaeaeno axademuxom A. B. Ily6nuroeoim 24 [X 1957) 


B coppemMeHHoli UMMyJIbCHOM palHOTeXHHKe Ooubllloe paciipocTpaHeHHe I0- 
JIYUWIM KBaplleBble reHepaTopbl, CO3LaloulHe BIeEKTPpHYeCKHH MaclliTaO BpeMeHH. 
TionyueHuio Mmpeuu3HOHHBIX MaCUITAOHbIX MeTOK MOCBALeHbI padoTbl (* *). 
PesyIbTaTbl 9THX PaOoOT 3aCTAaBJIAIOT IIPHUTH K BHIBOLY, YTO AVIA NOYYeHHA pe- 
I[H3HOHHbIX Me€TOK BDP€MeHH CJIe- 
TyeT HCNOIb30BaTb OCOOO MOHOYA- 
CTOTHbI€ H MpeUH3HOHHbIe KBaplle- 
BbIe€ pe3OHAaTOPHI. 

B paGorte (*) omHcbIBaloTca Ta- 
KHe peWUH3HOHHbIe KBapleBble 
pe30HaTOpbl; OHH MpeACTaBJAIOT 
co6oH KBaplleBble JIMH3bI, 3aKpen- 
JICHHbIe B epxKarTele 10 HeliTpasib- - 
HOH MJIOCKOCTH B TpeX TOUKaX 
10 KOHTypy Kpyra mog yruiom 120° 
HM MOMeULeHHbIe B BaKYYMHpPOBaH- 
Hb OamoH. anbHelline uccue- 
JOBaHHA NOKa3aJiH, UTO Takasa mpe- 

Pucoes IH3HOHHAA KOJleOaTebHasd CucTe- 
Ma OO/1aaeT MOHOYACTOTHOCTHIO. 

Bpiio mpesqmouox*euo (°), uTO y AHH3OTPONHOTO KPHCTaJa CyulecTByeT TakaA 
reoMeTpHA, MPH KOTOpOH BCce Apyrve BUbI KOeOaHHH, KPOMe OCHOBHbIX —CJBH- 
rOBbIX MO TOMUMHe, OyyT CKOMMeHCHPOBaHb!, NOAaBseHb!. Torga WuccunaTus- 
Had KOMIOHEHTAa NOTepb SHEPFHH, OOYCIOBIeCHHAaA HaJIM4HeM CBA3AHHbIX KOVJIe- 
6aHuit B CHCTeMe, OyeT HHYTOXKHO Mala, a NOOPOTHOCTh CHCTeMBEI, Hao6oporT, 
OyeT HM€Tb MAKCHMaJIbHOe 3HaueHHe. 

Oxka3alocb, UTO TakKaH 3AKOHOMePHOCTb JeHCTBUTeIbHO HaOsltoqaeTca, WH Ha 
OCHOBaHHH SKCIEPHMCHTAIbHbIX JaHHbIX Oba NOCTPpOeHa 3aBHCHMOCTb OOpor- 
HOCTH OT reoMeTpHU JHH3bI (puc. 1). Oka3asocb, 4YTO SKCTpeMaJIbHOe 3HaUeHHE 
MQoOporHoctH 3aBpucuT oT yactotpl. IIpu uacrotre 500 kr Ao6porHocTs uMmeer 
9KCTpeMaIbHoe 3HayenHe Q = 17,5-10° upu a/R = 0,38 (rae a — quamertp 
JIMH3bI, R — paflvyc KpHBu3HbI). Takum oO6pa30M, Bapbupya BelM4uHHI au R, 
MOXKHO AIA JOOOK YaACTOTbI MOJIYYHTb MAKCHMAJIbHOe 3HaYeHHe NOOPOTHOCTH. 

Ho AuccunaTuBHad KOMMOHeHTa NOTepb SHEP, OOYCIOBeHHaA HasHUuNeM 
CBASAHHbIX KOMeOaHHH B CHCTeMe, PaBHa HYVIIO JIMMIb IPH BUOHe ONpekeeHHOM 
reoMeTpHu KpervieHHst. Maye ropops, ONTHMaIbHad TeOMeTPHA ABMAeTCA He- 
OOXOJUMbIM, HO He JOCTaTOUHbIM YCJIOBHeM CYLLeCTBOBAHHA MOHOYACTOTHOCTH 
y KBapleBON JIMH3bl KaK AHH8OTPONHOH KONeOaTeMbHOM CHCTeMBI. 

HccneqoBauaA 3aBHCHMOCTH JMCCHNaTHBHOM KOMMOHeHTHI MOoTepbh 3HeprHH 
OT TeCOMeTPHH KpelJIeHHA KBapleBol JIMH3bI NO KOHTYPYy Kpyra MpoBoyuuch 
B JaOopaTOpHOM JeprKaTese (pc. 2), NOSBOMAIOULEM BapbUpOBaTb TOUKH Kpel- 
jeHun. Ha puc. 3 ns06paxena 3aBHCHMOCTb, NOJIYYeHHaA MPH BpPauleHHM JIMHSbI 
B ee HelTPaJIbHOH MOCKOCTH. OyeBugHO, ITO JOOPOTHOCTH UMeeT MakKCUMasbHOe 
3HayeHne yepes 120°. 
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Uspecruo, TO B KBapleBbIxX Pe30HaTOpax, O61 a aroun X CHeEKTPOM CBA3aH- 


HbIX KOJeOaHui — MNapa3sHTHbIX YdCTOT IMPOABJIAIOTCA pesoHaHCHble_CBOMCTBa 
AMCCHNaulNN SHeEprHuy, Y 


K@2KOMY Pe€3OHAHCHOMY IH- fa 
Ky COOTBeTCTByeT onmpeye- ee 
JIGCHHaA Napa3suTHaKd yacrTora. 
OTH aeKTh MpoABAIOTCA 
OcoOeHHO TIpH MOBbIINeHHH 
Temlepatyppbl. Mccneycpa- 
HUA NOKa3aIH, 4TO CBA3aH- 
-HbIe KOeOaHHA B CHCTeMe 
OTCYTCTBYIOT B LIMPOKOM JHa- 
ma30He Temlepatyp. Takum 
oOpas0M, KBaplleBad JIWH3a 
| ABJIACTCA MOHOUACTOTHOH KO- 
eOaTesIbHOH CHCTeMOH BILH- 
pOKoM J{Mana30He Temmepa- 
Typ. Ha puc. 4 npezcrapsena 
3aBHCHMOCTb JOOPOTHOCTH OT 
Temiepatypbl (kKpuBble 1, 2, 3 
OTHOCATCA K KBapleBbIM JIHH- 
3am Ne 5, 6 uw 9, coorsercr- 
BeHHO). 
CieoBaTesbHo, cyulecr- 

ByIOT 10 KpaHHeH Mepe JBe 
| IpHuHHEI,  onmpenemaroume 
HaJIMUHe WIM OTCYTCTBHE CBA- 
| 38aHHBIX KOeOaHHH B KBap- 
Il€CBOM pesoHaTOpe B op- 
Me JIMH3bI: 1) reomeTpHal JIMH- : 
3bl, T. e€. OTHOWeHHe a/R; Puc. 2 
2) reomerpus KpemleHHA ee 
no Kontypy.[lostomy 1A NOJYYeHUA MOHOYACTOTHOCTH B KOJIeOaTesIbHOH CHCTeMe, 
o6aqaiouleli AaHMSOTPOMHbIMH CBOLCTBaMH, B KaxXJOM KOHKPeTHOM CJly4ae Halo 


10-10% 
— 
So / 
S S 
i 90 160 210 560° 20 40 : 60 60 00 C 
Ye 


Puc. 3 Pue. 4 


UCCAEOBATh 3ABHCHMOCTb JOOPOTHOCTH OTTeOMeTpHH CHCTeMbI HW OT TEOMETPHH 
KpemJieHus. 


cTYNHO 
Bcecorw3Hbid Hay4Ho- vccsIeOBAaTeJIbCKHH ie ie 
MHCTHTYT (PHSHKOTEXHHYECKUX U paHoTeXHHYeCKHX | H3MepeHHuit 


ILMTUPOBAHHAA JIATEPATYPA 


1p. I. Mynatl, J. Inst. Electr. End., Eee (isis). hep fe Nee 
uuKa, 10, Ne , 

Ut. Oe A a See Ne 9 (1956). 4A. T. Cmarun, M3meputembuaa 
rexuuka, Ne 1 (1957). hie 


Jioxaayn AKkawlemunu Hayk GGGP 
1958. Tom 118, Ne 6 


TENJOTE XHUKRA 


Jl. A. JIABYHILOB 


TEMJIOOTIAYA B TPYBAX TPH JIAMMHAPHOM PE)KMME JIBYDKEHH St 
\KHAKOCTH C YYETOM AKCHAJIbHOM TENJIOMNPOBOAHOCTH 


(ITpedcmaéazno axademuxom M. A. Muxeeeoim 21 IX 1957) 


AuasutTuyeckoe UCCIeOBaHve BJIMAHHA aKCHaJIbHOH TeMJIONPOBORHOCTH Ha 
TenMOOTAAaYy MpoOBeeHo JIA CyYad JaMMHapHOrO TeYeHHA XKHAKOCTH B Kpyr- 
nol tpy6e. [Ipeqnouaraetca, YTO MOTOK AKHKOCTH THApOMHaMMyecKU cTaOH- 
JIM3HpoBaH, T. €. HMeeT MecTO MapaOommuecKoe paclpezesenHe CkKOpoctel, 
a (pH3HueCcKHe NapaMeTpbI 2HAKOCTH He 3aBHCAT OT TeMMepaTyPHI. PacemaTpu- 
BaloTCa [Ba Bua TpaHHYHbIX YCJIOBHH; NOCTOAHHaA TeMMlepaTypa CTeHKH TPpy- 
6pr t.=const HM MOCTOMHHad MVJIOTHOCTb TelJIOBOrO MOTOKa Ha CTeHKe 
gq. = const. 

AvasIMTHUeCKOe COMEpRKAaHHe PaCCMAaTPHBaeMOH MPOGOJIEMbI COCTOHT B_ OTBIC- 
KaHH pelueHua WudiepeHuwasIbHOoro ypaBHeHHA 


» oo 4 08 140%. 0 
ret Nae Pez dz?  ~— 9. Op \ a (1) 
Ip ycuOBuax: 
Dat == 0) (a) 
ental OD pe mney: 
oe ae (0) 


ee ’ eu x 
Sjlecb IIPHHATbI OOO3HaUeHHA: p = ena OespasMepHbI paquyc Tpy6bl, z= 


ome 
= 7, pe UpHBeennad AsIMHa TPYORL, Pes=2 

Ycsopue (a) cooTBeTcTByeT 3amaye ¢.— const. BemmunHa 9% B 3TOM CJy- 
yae paBHa } = ¢—f., rye tf —uCKOMax TemMMepaTypa 2KHKOCTH. 


Ycuosne (6) coornercTByetT 3aqaye gq. = const. IIpu stom BemuunHa 9 ectTp 


wr e 
= —xkputTepni Tlexue. 


9=t—to, rae t—ucKoMat Temnepatypa »xuyKocTu, ty = ty + Ge a (42 -- 


\ 


i} 7 
2 4 a = 
+ | 0 pq | — MSBecTHat TemMNepatypa X%HAKOCTH B OOJlacTH cTrabusn- 


r 
3HpOBaHHOrO Tensoo6MeHa Ole, OO pH OTCYTCTBHH AKCHaIbHOM TernJIo- 
0 
NpOBoyHocTH, ¢;— NOCTOAHHaA TemnMepaTypa 2KUAKOCTH JO BxOJa B o6orpe- 

BaeMy!O 4aCTb TPyObl. 
Hexoya u3 (pusuueckux coo6paxennii, pemenve ypaBHenua (1) pasbicKn- 
BaeTCA B BHJe 
—s re 5 
3 = Cf (p) exp (— pz), (2) 


rye C 4 &™—HeKOTOpbIe NOCTOAHHETe. 
Tenepb ucxoqHoe luptepenttvabHoe ypaBHeHue NIPHHHMaeT BHI 


el 68) + (BE) FO += bef @r =0, (1) 
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npwyem 
P(1) = 9, (a’) 
} (dy 0: (6') 


: IIpexctaBum dynxunio i(e) B Bue GOeckoHeuHoro pia MO cTeneHsaM p, 
. @, 


I (e) a >, Qmp™ (3) 


m=0 


H omlpeyeuM KOSPPHUMEHTH! pHa An U3 (1’) nyTem cpaBHeHHs Koa@pHuy- 
CHTOB TPH OMHHAKOBbIX CTeneHAX p. Tora nOuyYHM culeyrollue pekyppeHt- 
HbIe€ COOTHOUICHHA: | 


Ge eol., 
ao we? 
as 4 De (u oe ss) ’ 
eee Chale uP a 
a, Ze (u+ por) + eo 
34) Om—e2 (u+ we m—4 
Liane m? pee) + m2 


(m 4eTHOe). 

BeJMuHHbI p. WIA KaxKOH U3 AByx paccmarpuBaembix sagayu (t= const u 
q.= const) onpesedaoTCH C MOMOLMIbIO COOTBETCTBYIOINMX PpaHHUHbIX ycOBHi 
(a’) uu (6’). OxasbiBaeTca, TO KaxOH 3amaye COOTBeTCTByeT CBOA GecKo- 
HeuHasd BOSpacralolllad NOC LOBaTeJIbHOCTh NOJIOMKUTEJIBHBIX GHC Un, = 1,2,3..., 
MpHueM Kaxkoe vp ABIAeETCA (yHKWHeH uHca Pe. 

Ana 3aqauu t.=const BbIYMCeHa 3aBHCHMOCTb pL, OT Pe, KoTOpaa MpH- 
BejleHa B TaOu. | 

Ta6nuna 4 
ee il 10 10? 108 104 Hu Gouee 
Uy 2,045 4 625 6,75 728 yee’ 


OuesuyHO, Kak OMy 3Ha¥veHHIo Pe cooTBercTrByeT cBoA yHKuHA f[,(p), 
OlpewesiseMaad € TOMOLIbIO (3). 
Jina 3anauH g,—= const sHayeHve py =O0 wu fy(p)==1. Takum o6pasom, 


o6ulee pelmenHe A Kaxk OU W3 paCCMaTPHBaeMbIX 3aflad HMeeT BHI 


9= DY Cofn (9) exp (— tr2). (4) 


n=1 


Auamus ypapHeHua (4) moKasbiBpaeT, YTO KaK pH f. =const, Tak WH TIpH 
9, =const BlamH OT BxOfa B TpyOy (Z BeJIMKO) yCTaHaBJIMBaeTcA cTaOMJIH- 
SUpOBaHHbIit 3aKOH TelJOOOMeHa, T. €. JIOKAIbHBIM KOoppullMeHT TenNJOOTAaqH 

© ar 
= —*_ (2) , a culeqoBaTesbHO u KpHTepHii Nu = 2—" ne 3apucar 
Foie Nol a 

’ c r=fo 
OT J\JIMHbI TpyObl. 

IIpu stom juin saqauu t. = const Kputepu Nu, B oOsacTH cTaOHJIH3Hpo- 
BaHHOrO TensOOOMeHAa ABJIAeTCA (yHKUHeli yNCIa Pe. Ora 3aBHCHMOCTb IIpH- 
BejleHa B Tabu. 2 

Tadauna 2 
yee 1 10 iO? 108 104 u Oomee 
Nu, 4,04 3,86 3,74 3,68 3,66 
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IIpupefenubie B TaOJMUe aHHble XOpowlo corJiacyloTCA C pesy/bTaTaMH 
padorpr (1), BbITIOJIHeHHOM MHbIM MeTOJOM M aloe IIpHOJIM2KeHHbIe (POpMY JIbI 
quia 3apucumocta Nu; = (Pe) mpH o4eHb OosbWMX WH OWeHb MaJIbIxX Pe. 

[na 3agaua g,= const Kputepuii Nu, B o6sacTH cTaOHJIM3HpoBaHHoro 


TenlooOMeHa He 3aBHcuT oT Pe u paBeH, MO-lIpexkKHeMy, MOCTOAHHOMY 3Ha¥e- 
uuio 4,36. Sto cieqyeT “3 Toro, YTO MpH SombuMxX 2 B=Cy, T. e. TeMMe- 
patypa »xuyKocTu t, KOTOpad ycTaHaBJIMBaeTCA TIpH HaNHYMH aKCHaJIbHOu Ter- 
JIOMPOBOAHOCTH, B sHOOOM TOYKe MoTOKa (BKsOUad CTeHKH TpyObl) POBHO Ha 
C, 6onbule H3BecTHOrO pacipesemeHua Temnepatyp ¢, (Oe3 y¥eTa akCHaJIbHOW 


TeENJIONPOBOMHOCTH). 
Cama BeuunHa C,, ompesemsemad 3 OaslaHcHoro ypaBHeHHA 


dt — 
A ES = CpywCy 
M paBHaw 
4 29% 
eae aac 


NOKa3sbIBaeT, YTO C YMeHbIeHHeM Pe pOJlb aKCHaJIbHOM TeIJIONPOBOAHOCTH pes- 
KO BO3pacTaeT, xOTA Ip 9TOM Nu, ocTaeTca HeH3MeHHbIM (4,36). 


Tloctynusio 
16 IX 1957 


HMTHPOBAHHASA JIMTEPATYPA 
1S. Pahor, J. Strnad, Zs. angew. Math. u. Phys., 7, fasc. 6 (1956). 
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Hokaagn Arkagemunu nayr CCCP 
1958. Tom 118, Ne 6 


XHMH fA 


JI. AJIbMAIUM, HW. ®EJIBMEPH u A. FAH 


NOJIYYEHHE YTAJIONIMETHJIBHbIX NMPOWSBOHbIX AJIKOMMVHKS 
AWVA3SOAJH®ATHYUECKHM METOJIOM 
(ITpedcmaseaeno axademuxom A. H. Hecmennocoim 22 XI 1957) 


V3 surepatypbl usBectHo (1-8), uro audaTuuecKue Jua30coequHeHHA MO- 
ryT ObITb C yCleXOM IpHMeHEeHbI WIA CHHTe3a S/IeMeHTOOpraHHyecKUX CoeqHHe- 
HUH. CucTeMaTHyecKHe HCCeLOBaHHA B 3TOM HalipaBJIeHHH MpelcraBlAwT pa- 
Gorn A. A. Aky6ospuua u ero corpyguuKos (2°), KoTopbie, HOb3yACb 9THM 
MeTONOM, paspaOoTalM cnoco6 NoyYeHuA OpraHuyecKHX COeAHHeEHHH 2eMeH- 
Top IV u V rpynn mepnogzuyeckolt cuctempl. 

Opranuueckue coequHeHua semeHtos III rpynnbl mepuosMyuecKoli cucte- 
MBI, NOJIYYeHHbIe Has0aIMPaTHYeCKUM METOJIOM, H3BeCTHHI JIMMIb LIA TawIuAa 
(°) u aaa 6opa (2°). 

IIpeqcraBiaeT MHTepec pacMpocTpaHHTb 3TOT MeTOA Ha Momyyenue raloul- 
MeTHJIbHbIX MIPOH3BOHbIX aJIIOMMHHA — BeLeCTB, He OMMCaHHBIX B JIMTepaType. 

B HacTosinel paOoTre u3y4yeHO JelicrBHe WMa30MeTaHa Ha (pTopucTbIl, XJI0- 
pucrTeld MH OpomucTHI asIIOMMHHE. 

YUHTHIBaA, UTO IPH eHcTBHH WMa30MeTaHa Ha TasOreHuAbl Oopa u TalIuA 
OblIM MosyueHbl dropmMerui-qu@Trop6op u xsopucTpi qu-(xmopMerHs)- 
TaJIJIMM, MbI MOPIM OXKUTaTb, YTO U B CyUae aIOMHHUA OOpasyIOTCA MOHO- HWIH 
WM-(TasIOMAMeTHJIbHbIe) MpoH3sBo_Hble. Ho 9TH NpOHsBOAHbIe He ObWIH OOHapy- 
XKeHbI Jake B clyuae, KOra WMasomerau HU rasloreHuy, aJlOMMHUA OpaJuCb B CO- 
oTHOWeHHH | : 3. 

Bo sBcex cily4aaxX MBI NOWYUMIH TOUbKO TpH-(ramoHMerH1)-aJIOMHHHH. 
Peakiux, 10-BHIMMOMY, Mpollwia 10 cxeme: 


A1Xg-+ 3CH»N2—> Al (CH2X)3 + 3Ne, 


Bie Oln Br. 
ANKUWJICHHpOBaHHe BCeX TaJIOMJHbIX aTOMOB TaJloreHvjla 3JIeMeHTa B Ciyyae 


| 8THX peaKUWii M3BeECTHO KaK JIA MbIlIbAKa, CYpbMbI (KOra NomyuaioTcaA TpH- 


(raslOUJasIKHJIbHbIe) TpOH3BOHbIe), TAK MW AIA OOBAa (KOrAa MO yyalorca TeTpa- 
(ralOuanKUIbHbIe) IpOousBo_HbIe). Ho Bo BCexX STUX CyUaAX Oplla OOHapy2KeHa 
CMeCb BCeX BO3MOXKHBIX MPOH3BOAHBIX, T. €. MOHO-, MM-, TpH-, TeTpa-(rasouy- 
OJIbHbIe€) TPOHSBORHbIe, OOpas0BaHHe KOTOPbIX OOYCJIOBJIEHO COOTHOLIeHHEM 
KOJMUeCTB aINsaTHYeCKOTO Wua3zs0coeMUHEHHA M TaloreHujla COOTBETCTBYIOULero 


_amemeuta. B cayuae aIOMHHHA MbI MOYYHIM TOMbKO TpH-(rasOuMeTHIbHbIe) 


IIPOM3BOHbIe, H€3ABHCHMO OT B3ATHIX B PeaKIMH KOJIMYECTB HCXOHbIX COeH- 
HeHHH. 

Xuopucrbit u OpoMUCTHI aOMHHHM pearupoBalM 9HeEPruyHO C WMa3s0MeTa- 
HOM Jlaxe mpH TemmepaType —50°, B oTmMuMe OT PTOPHCTOTO aJIIOMHHA, KO- 


| roppiii He BcTYNM B peakMio LaxKe pH KoMHaTHOH Temnepatype. IIpu 06 aB- 
| JI@HHM B PeaKI[MOHHYIO CMeCb B KavecTBe KaTa/IH3aTOpa «MeZHOH OpOHSbI» Mpo- 


W30ULIO pagloxKeHve Aua3someTana. EMHCTBeHHBIM INpOAYKTOM ObluI «MOIMMe- 

THIeH», TaK Kak (TOPHCTHIi aIOMHHUH BOSBpalllaicA U3 peak B HeH3MCHEH- 
HOM Bue. 

Hockompky elicraue Wua30MeTaHa Ha FaJlOreHHJbl SICMCHTOB 3akJIIOYaeTCH 

BO BHepeHuu OupakuKala «aiKuJIeHa» MexKy aTOMaMH TasoreHa HM SJIeMCHTA, 

TO CKOPOCTb STOM peaKUHH 3aBHCHT, IPH TeX %e YCMOBMAX, TaKKe OT SHEPrHH 

IPA 


casash 9 — X. Takum o6pa3om, peakiua mpoucxogur serue, korga X — xsm0p 
WH OpoM, WH TpyfHee, Korga X — grop. 

Tpu-(xXopMerTus1)-aJIIOMHHAM M TpH-(OpOMMeTH)-aJIOMMHHH ABJAIOTCA KPU- 
CTaJIIMYeCKHMH BeULeCTBaMH, CHJIbHO JbIMALLMMH Ha BO3yxe H OYCHb THTpPOCKo- 
MHUHbIMH. Onn JIerKO OKUCJIAIOTCA, H TOSTOMY BCe ONepallH AIA UX NOM YYeCHHA 
ObUIM MpoBeLeHbI B TOKe CYXOFO HM OYMMCHHOFO OT KUCMOpOMa asoTa.OTH Bellle- 
cTBa HeycToluHBbl — OocobeHHO GOpoM-MpousBOLHOe (Marke 3akyNopeHHoe B TOKE 
a30Ta, OHO Yepe3 HECKOJIbKO Heli TeMHeeT HM pa3viaraeTcA), JIeTKO PpaCTBOPHMBI 
Ha XOJOLY B atpupe, MeHee pacTBOpHMB! B GeH3oue.C BOZO Ha xoNO,y OypHO 
pearupylor M paaviaraiorca, OOpasyA XJOpHCTHIli WIM, COOTBETCTBEHHO, OPOMH- 
cTbIli BOMOPOL, THAPOOKNCh aOMMHHA M MeTHOBbIH ciupT. Bce stu BelllecTBa 
ObIIH HJeCHTHHUMPOBAHI MPH MOMOMIM XapaKTePHbIX JIA HUX OOLLeH3BeCcT- 
HbIX aHaJIHMTHYeCKHX Ka¥eCTBEHHbIX peakHl. 

IIpu cHHTe3e MBI MOb30BaIHCb SPHPHbIM PaCTBOPOM [Ma3z0MeTaHa , MOjIcy- 
IWe@HHBIM 3aMopaxKuBaHvem Haq KOH pu —70° uw moroM cTOAHHeM Hay HaTpHe- 
BOH mpoBomoKoH. KommuecrBo a30MeTaHa OblvIO OnpeyeseHO THTpOBaHveM. 

XNOpUucTbI H OPOMHCTHIM aJIOMMHHH, Uc- 
Ta6auua 4 MOIb3OBaHHbIe B peaKUHH, ObWIH Take 
Buxox(uaguep-  O€3BOZHBIMH. PeakuuaA Oblla MpoBeeHa 
KomuyectTBo HCXOMHbIXx roii Br, NO 
Beulects, Fr Stprol’s @  ABYMA MeTONaMu. K sdbupHomy pacTBopy 
Ma3oMetaHa, OXJaxKeHHOMy JO Temmepa- 
TY pbI —50° ,LoOaBI ACH XJIOPHCTHIA HH, CO- 
OTBETCTBEHHO, OPOMUCTHIN, aJIIOMHMHHH Tpe- 
Ma mopiuamu. IIponsomia OypHad peak- 
ua, TeMiepatypa pacTBopa MOAHAAaCcb 
3,0 | 2,7 Ho-+10° uw pacrBop ctTam OeclBeTHBIM. 
ip g BropolH MeToy OTJHu¥aICA OT HepBoro Tem, 
YTO OXJaKTeCHHbIN S:PHPHbIH pacTBop THa- 
3OMeTaHa IIPHKaNbIBaJICA K pacTBOpy FaslOreHua aJOMHHUA B supe mpH —50° 
B TeYeHHe MPHOMH3HTeIbHO OfHOrO “aca, MPH MepeMewuMBaHuH. B oOoux cay- 
Yaax Ob OOHapy2KeH OAMH HW TOT Ke UpOMyKT — Tpu-(XsMOpMeTH)-aJIOMUHUL, 
COOTBeETCTBCHHO TDPH-(OPOMMEeTHJI)-aJIOMHHHH, C MpHOJIM3MTeIbHO TeMH Xe 
BbIXOaMH. 

Iloce orduabTpoppiBanus pacTrBopa* oT u3GObITKa FaloreHufa asOMHHHA 
H yMasCHHA PacTBOpHTeIA B BaKyyMe B TOKe a30Ta OCTATOK Obl NOABeprHyT 
BaKYYMHOM MeperouKe C IIpHMeHeCHHeM JIOBYIIKH, OXaxKIeHHOH WO —70° waa 
TOPO, UYTOOLI YJIOBUTb BO3MOXHIe HUsIIHe (pakuun. B pesyabTaTe Mepe- 
TOHKH OblvIO MOMYYeHO C1a60-2KeNTOBATO XKUAKOe BelLleCTBO, KOTOPOe ObicTpo 


SaKPHCTaJIM30Bal0Cb B MpHeMHHKe HW mpelcraBiano coOoH  4HCTHI 
MpOAykr. 


Al(CH,Br)s 


© 
CH,N,| AICI, | AlBr, & 
< 


Ne ombira 


9,4 19,0 
3,1 6,3 


poe 
ew oD 


Ta6Omuna 2 


Gye OA Val, A Al, % | Yasoren, % 
i T. kum., °C/mm | T. mu., ; 

BeujectBo pr. cr. °C . & ig & S as 3 me 

Al (CH,Cl), | 408—109/4,5 20,84 3,64 15,15 60,26 
32—33 | 20,54 | 3,45 15,37 60,64] 

128—129]4,5 20,94 3,83 14, 8h 59,75 

At (CH,Br), | 149—120/0,7 11,52 1,64 8.43 77,44 
47—48 | 11,67 1,96 B 7abis tenes tale 

132—133/2 12,00 1,86 8,66] « nc WIG<76 


B ra6a. 1 npuBeneunt 
puBey AaNHble O KOJMYCCTBE HCXOHBIX BEULeCTB, BSATBIX B pe- 
AKHMH, a TaKKE BbIXOMbI MOJYYCHHBIX YACTBIX CoequHeHUI. Bprxorbi paccun- 


wire 2 

Ipupupiii pacrBop Hy2xKHO OTPUIbTPOBLIBAaT TOAbKO mp padote to mepBoMy MeTony 
Tak Kak B yCJIOBUAX 9TOFO CMocoba YacTb M3ObITKAa XMOpUcToro (a ocobeHHO — OpomucToro) aullo- 
MHHHA CTAHOBHTCH HepacTBOPMMOH;, ee OTPUbTpoBLIBaIH MmpH O—S5°. 
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TaHbl Ha [MasomeraH. B ra61. 2 npuBexenbl (PH3HYeCKHe KOHCTAHTbI UCTHIX Be- 
UWeCTB H pe3yJIbTaTbI HX aHasiusa. 


Uucruryt xumuu Axayemun nayK Iloctymusto 
Pymprnckolt Hapoguoli Pecny61uKu 209XT 1957 
®unnan Kayx 
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Jlokaage Akafemuu HayK CcCccP 
1958. Tom 118, Ne 6 


XHMHA 


4 neH-Koppecnonzent AH CCCP K. A. AHJ[PHAHOB, 
A. A. )KJJAHOB u 9. 3. ACHOBHY 


O CHHTE3E HENJIABKHX, HO PACTBOPMHMbIX NMOJIMMEPOB 


Takue BaxkHeiiline CBOMCTBa MOMMepOB, KaK MX CMOCOOHOCTS MaBUTbCs* 
HM paCTBOPATbCA B OPlaHHueCKUX paCTBOPUTeIAX, MPHHATO CYHTATb B3aHMO- 
CBASAHHBIMH HM 3aBMCALLMMH OT CTPyKTYpbl leneli Moekys nomuMepa. Mszecruo, 
UTO TIOJIMMepbl C JIMHeEHHOH CTPyKTYpOH MOJeKYyJI pacCTBOPUMbI B OpraHHyecKHx 
pacTBOPHTeIAX WH IlaBATCH MpH HarpeBaHHH He3aBHCHMO OT BeJHUHHbI MOWIe- 
KyJIApHoro Beca. PasBerBsleHHe NOJMMepHO Wen MomeKyuJ, T. e. OOpasoBaHne 
CLUIMTbIX H IpOCTpaHCTBeHHbIX CTPYKTYP, IPHBOAUT K MOTePH MOJIMMepOM PpacTBO- 
PMMOCTH H WWJaBJIeHHs. 

Takada CBA3b M@KAY CTPYKTYpOH WeleH MOJeKYJI, PaCTBOPHMOCTbIO U M1aB- 
JIGHHeM HaGwllOWaeTcA y BC€X H3BECTHBIX MOJMMepOB. SHaUMTeJIbHOe BIIMAHHE Ha 
yKa3aHHble CBOHCTBa JIMHeHHbIX MOJIMMe€pOB OKa3bIBalOT BOROPOAHbIe CBA3SH 
(Kak, HallpiMep, TpyHad paCTBOPHMOCTb HEKOTOPbIX ipelcTaBuTeseH MoH- 
AMHJOB C JIMHEHHOH CTPyKTY POM) WIM %KeCTKOCTb MOJIEKYJI HW WJIOTHOCTh YNaKOBKH. 
weneH (Kak y nomMTerpadTopatuseHa). OqHako, HM BSTHX CLYYaAX CBASb MeKTy 
MIaBJICHHeM, PACTBOPHMOCTHIO HM CTPYKTYPoOH Lene MOseK yd COXPaHAeTCA. 

B muTepatype He OMMCaHbl NOJMMepbl, KOTOPble OONataIH Obl XOpoMeH pa- 
CTBOPHMOCTDbIO B HENOJIAPHBIX WIM CMAOONOIAPHBIX PaCTBOPHTeAX, HO He Mla- 
BHJIHCb Obl pH HarpeBaHHu. Hamu Obi MpeANPHHATHI NOMbITKH CHHTe3a TAaKHX 
noiMMepos. B xofe ucculeloBaHul Bce Oomee ACHO BbIPHCOBLIBaIaCb BO3MOXK- 
HOCTb CHHTe3Aa MOJIHMePOB, Y KOTOPbIX HET TaKOH B3aHMHOM CBA3H MexKLy pacTBo- 
PHMOCTbIO H IlaBJICEHHeM, KaK Y H3BeCTHBIX JO Cero BpeMeHH MOJIHMePOB. 
Tlocne o6cTOATeIbHBIX HCCCAOBAHH CpeAM HEKOTOPBIX KJIaCCOB NOJHMepoOB OEIIO: 
HaWMeHO, UTO MPH NOMYYCHHH WHKHYeCKUX NOMOpraHOCHOKCaHOB He yaerca 
NO YYHTb NOJHMePbI C YKaSaHHbIMH CBOHCTBaMH. Ilpu ruqpomuse PeHHJITPUXJOp- 
CHJlaHa B BOJHBIX KHCJIbIX Cpeqax OblIO YCTAHOBJIeEHO, UTO MOJHMepbI HMerIOT OO- 
HH coctaB (CeHsSiO1,5)x. 

OTOT COCTAB COOTBETCTBYe€T HMMKIMYeCKOL CrTpyKType MoueKyul. OfHaKo Takne 
MOJIMMepbl PACTBOPHAIOTCA B APOMATHYECKUX PACTBOPHTeIAX H WIaBATCA Mp Ha- 
rpepaHuu. Pugporus nouHOCcTbIO XMOPHpPOBaHHOrO PeHWITpPUxXMOpCHAaHa Mpu- 
BOMMT K NpoyKTam cocraBa (CeClsSiO1,5)6 H Somee cO%KHOTO WHKIMYeCKOrO 
CTPOCHHA, KOTOPbIe XOPOINO pacTBOpAIOTCA HU MaBATcA mpH 210—215°. Beinu 
BbiIdemeHb! (CyH;SiO1,5)6 rekcasTHilMkmocuioKcaH uw (C,H,SiO1,s), oKTAaSTHUI- 
WWKIOCHIOKCaH (1), HO OHH Take MlaBMJIMCb HW pacTBOpAJHC. 

J{1uTeIbHOe HarpeBaHHe UHKMIMYeCKUX MOMPeHHICHMOKCaHOB IIpH Temme- 
patype 250° u BbIle MpHBOAUT K MOBbILIeHHIO TemiepaTyp TvwlaBJIeHHA, HO OJHO- 
BPeMEHHO IPH 3TOM NOMHMep TepxeT pacTBopuMocTb. BeposTHo, pocT mowuMep- 
HOH MOJICKyJIbl HeT MIaBHbIM OOpa30M 3a CUeT PaCKPHITHA WHKJIOB H HX MOJH- 
MepH3allMu C OOpasoBaHHeM CIIMTLIX CTPyKTYp. 

list yBem4eHusd TeMMepary phi 11/1 aBJ CHU C1OXKHEIX MMKIMUeCKUX NoMbeHHn- 
CHJIOKCaHOB B MOJI€KyJIy MOMMepa Obl BBeWeH aJIOMMHH. B 3ToM cayuae 
CUHTAaIOCb, TO yaCTCH P€3KO MOBBICHTb AKECTKOCTh Le MOMHMepa UH TaKHM O6- 


* o 
TlonuMepbi nuiapated He pH cTporo ompereneHHoli Temlepatype, a B HEKOTOPoM Temme- 
paTypHOM HHTeppase. 
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Ppa3OM NOBbICHTb TeMMepaTypy MWiaBseHHA. CHHTe3 Takoro NomMMepa — MOsH- 
aJMOMOeHHJICHIOKCaHa — OblI OCYULeECTBI€H MO Takoli cxeMe peaKIMH: 


1) 3CgH;Si —ONa aE 0,0Al, (SOa)3 >: [CgH5Si — OjsAl - 1,5Na2SOq 
| 
(OH). (OH)s 


H,O 
2)CsH5Si(OH),ONa = CsHsSi (OH)3 + NaOH. 


AmomocwJiokcaH pearupyeT c (eHHsITpHrHApOKCHCH/IaHOM, C BbIjlesleHHeM 
BOJBI: 


; CoHs eee 
2 : ; | 
3) (CHS =O heal Coli OH) -[CeH-Si,— O|,A | O= SiO = Si OHO 
| | 
(OH). (OH). (OH). OH OH 


SateM ufleT Jalbuehiiad KOHJeHCAaIlMA 3a CUeT THAPOKCHJIbHbIX Ppynn c 06- 
SEC EUEN TOJIMMepa CO CpeHHM MOJIeKYJIAPHbIM BecoM 5990, cojep2kaHvem 
5,5%  THAPOKCWIbHBIX TpylM WM OTHOWeHHeM KDPeMHUA K aioMHHMIO 6 4,1. 


Puc. 1. Msmenenve nosmuamomodenuscuaoKcana (/) H MomMamomosTHacHIoKcaHa (//) of Harpe- 
paHusa: 1 — ucxoqHasd cMoma, 2—5 — uclbITaHHble BeulectBa: 2—200°, 10 uac., 3—300°, 15 mun., 
4 — 400°, 15 muu., 5 — 500°, 15 Muu. 


TlomyueHHbI mo 3TOH CxeMe MOMMaIOMOMeHHICHIOKCaH — OeclBeTHBIH, 
XPYNKHH, CTeKJIOBHAHbIM MpOMyKT, KOTOPbIM Mp HarpeBaHHH He MWaBHTCA. 

M3 puc. 1 BuAHO, YTO H3MebYCHHbIN MOMMaIOMOMeHMICHIOKCaH He Mla- 
BUTCA HM He CieKaeTcd pu TemMmepatypax lo 500°. On xopomlo pacTBopsucHA 
B 6eH30OJIe, TOTYONe, alleTOHe, ITHJIOBOM CiupTe, XMOpOeHsouie HM UeTbIPeX- 
XJIOPHCTOM yrulepode, HO He PaCTBOPAJICA B MeTPOJIeEHHOM Supe u yalT-cuMpHTe. 
Tlocme ucnapeHus pacTBopuTesA MouMep OOpasyeT MWIeHKH, KOTOpbIe JerKO 
PaCTBOPAIOTCH BTOPHYHO B TeX %Ke paCTBOPHTeIAX, CCIM OHH He HarpeBaJlHCb 
IIpH BbICOKOH TemMepatype. 

Usyyuenue pacrBopuMocTH MOJMMepa MOKa3asl0, UTO OH He TepsAeT CBOeH pac- 
TBOPHMOCTH MoCle HarpeBaHusa ero mpH 150° B reyenue 10 uac. (ra6u. 1), xoTx 
coflep2xkanue OH-rpynn B HeM 3a 3TO BpeMA CHW KaeTCA C 5;531n0: 2,7 %. 

IIlpu Harpesanun mouMamiomoenuscusiokcaHa mpu 200° B TeyeHue 4 4ac. 
OH COXpaHHAeT CBOIO PaCTBOPHMOCTH B alleTOHe, Nocwe eHcTBuaA Ha Hero 300° 
B TeyeHHe 15 MuH. OH pacrBopsierca Ha 85%. IIpu Oouee WiuTeMbHOM HarpeBa- 
Huu pH 200° u HarpeBaHuu B TeyeHHe 15 mMuH. mpH 400 4 500° nonuMep mou- 
HOCTbIO TepAeET CBOIO PaCTBOPHMOCTS. XUMMUCCKHH aHaIH3 ToMMaIOMOeHH- 
culoKcaHa H HcCcIeloBaHhe MOJIeKyJIApHOrO Beca (7) MOKasasIO, YTO 3/1eMeHTAap- 


ia) 


Ty asOnn vitae el 


PacTBOpUMOCTh MOsMaOMOPeHHJ- H STHICHJIOKCaHa (B mpoueuTax) 
106° | 150° 206° son" 406° | 500° 

PacTBO- 

HTCJIb 

Y 10 uac. 2 uac. |4 uaca 10 uac. 0,25 uaca 


TMosuamomomenusicunoKcaH 


Tonyou 100 100 11 4 | He pacts. 2 | He pacts. | He pacTB. 

Oravou 100 100 100 94 Ps 3 34 2) a - 

AeTou 100 100 100 100 2 85 3 5 2 

XsnopCex3011 100 100 47 | i WeHe pacrer) | Mon \emecep acres: x 4 
TlomHasIOMOSTHICHIOKCaH 

OTaHon 100 | 90 | 3 | He pacts, | 7 | He pacts. | He pacts. 

Awertou 100 | 100 | 4 | = ” ko A ess os 


Hb coctaB ero B %: C 49, 18; 49, 35; H 4,28; 4,18; Si 18,88; 18,15; Al 4,14— 
4,39; rugpokcuabHbix rpynn 5,53. Oro coorBercrByet Si/Al = 4,1; C/Si = 
=6,19 nu H/C = 1,0. MonekyspuHbiit Bec HeMaBKOrO NOs HaJIOMO*eHHJICHIIO- 
KCaHa paBeH 5990. DpakuWMOHHpOBaHHe erO H3 YeTbIPeXXJOpHcTOrO yruleposa 
OCaxKIMeHHEM MeTPOJeHHbIM 2PHPOM MOKa3aJl0, YTO PpaKWHH HMeJIM MHHUMAIIb- 
HbIM MOMeKYJAPHbI Bec 2770, a MaKCHMaJIbHbIM 11800*. Peakuua o6pa30BaHua 
HM XHMMYeCKHH COCTaB MOJIMMepa COOTBETCTBYIOT JIA 3BeHa IWenNu TakoOli 
SMIMpHyecKoH (opmyvie: 


eh warC He CeHs CsH; 


| | | | 
O—Si—O—Si—0O —Si—O —Si—O—Al— 
| | | | | 
OH OH O O O 
| | | n 


JlerKo BHJeTb, UTO TAKOe 3BEHO LENH MOJIEKYJIbI ABJIA€TCH COCTABHOK YaCTbIO 
COKHOH WMKIMYeCKON WIM IpOcTpaHCTBeHHOM MOMMepHOH MomeKyubl. PactBo- 
PHMOCTb HM HEBBICOKHH MOJICKYJIAPHbIM BeC NOMUMepa HCKIIOUAIOT Mpeqnomoxe- 
HHe O MpOCTpaHCTBeHHOM CTpyKType MouleKyuibl. LluKMuecKad CTPyKTypa NOH- 
M€PHOM MOJIEKYJIbI MOSBOJIACT JIETKO OObACHHTb XOPOLIYIO PaCTBOPHMOCTb MOVIH- 
Mepa B OObIYHbIX OpraHHyecKHx pacTBopuTeiAx. Ilo Toll %e CxeMe peaKIMH U3 
STUJIHATPHMOKCHAMPHAPOKCHCHaHa WM aJIIOMOKaJIM€BbIX KBaCIlOB Obl MOy4eH 
MOJIMAJIIOMOSTHJICHJIOKCaH, KOTOPbIM, TaK %Ke Kak H MOIMaTHOMOeHHCHIOK- 
CaH, Obl OecIBeTHBIM, XPYNKHM HM CTeKJOBUZHbIM. IlomMamOMOSTHJICHIOKCaH 
Mel Take Ke CBOHCTBa, KaK HM MOMMaTIOMOeHHJICHIOKCaH; OH He MlaBHJcA 
mp Harpepanuu (puc. 1), HO pacTBOpsAJICA B YeTbIPeXXIOPHCTOM yrulepore, 
XJIOPOeH3ONe, aLleTOHe, STHJIOBOM CMpTe, SeH30Me Mu TOsyose. 

B ta6a. 1 npnBeweHa pacTBOpHMOCTb MOMMAMIOMOSTHJICHIOKCaHa B 3THIOBOM 
cmMpTe M alleToHe locule MporpeBa ero IPH pasJIMUHbIX TeMMepaTypax. 

[louMaOMOSTHICHIOKCaH TepseT CBOLiCTBO pacTBOpHMOCTH OpICTpee, eM 
NOMMAIIOMOPeHHJICHIOKCaH. ITO, BePOATHO, OOBACHAeTCA TeM, YTO B laHHOM 
cayuae Ipeppallenie MOMMepa B HepaCTBOPHMbIM MIpOAyKT Her OpicTpee, vem 
y NOMMaOMOPeHWICHIOKCaHa, 3a CUeT CpbIBa 3THJIbHOrO paluKasla y aToma 
KPpeMHHA WM OOpaso0BaHHsA CHJIOKCaHHOH CBA3H. 

Takum o6pasom, peakuueli OOMeHHOTO pa3iOX%KeHHA CHHTe3HpOBaHbI MOJH- 
AJIOMOSTHJICHIOKCAH H MOJIMaJIOMOMeHWICHIOKCaH, KOTOPbI€ XOPOIO pacTBO- 
PAIOTCH B OPraHHyeCKHX HENOJAPHbIX WIM CMAOONOIAPHbIX PaCTBOPHTeMAX WU HE 
MIaBATCA IPH PasJIMYHBIX TemNepatypax, BMIOTb Zo 500°. 

TloumasnoMosTHICcHIOKCaH HM NOMMAOMO*eHHJICHIOKCaH HMeIOT CJIOXKHY1O IHK- 
JIMYECKYIO CTPYKTYPY MOJeKyw. OHH, B OTJIMUMe OT H3BECTHBIX MOJIMMepOB, HMe- 
IOWMMX JIMHEHHYIO WIM CIIMTYIO HM MpOcTpaHCTBeHHYy!0 CTPYKTYPy MoOuleKyuI, He 
UMeIOT B34HMHOM CBASH Me@xKly paCTBOPHMOCTbIO H MWaBsIeHHeM. OTH MOMHMepbl 


* 
Onpesenenne MoueKyipHoro Beca MomMamOModeHHuICHOKCaHa BbINoMHeHO C. P. Pacu- 
KopbIM H WM. YW. Trepgoxne6osoii. 
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XOPOMIO PaCTBOPAIOTCA B OPraHHYeCKHX PaCTBOPHTeAX, HO TeMMepatypa M1aB- 
JIGHUA UX JICKUT BbIIMe TeMMepaTypbl paslOxKeHHA, KAaK y HeMAaBKHX TOMMe- 
POB C IIpOcTpaHcTBeHHOH CTpyKTYypol Mosekyut. 


QOKCNePUMeCHTANAbHAaAA YacTh 


Jind paOorbl NpuMeHsMCh: PeHHITpUXMOpCHIaH Cc CoxepxaHHem x,10pa 
50,0% (50,31%), stuaTpuxsopcHuiaH ¢ cofeprKaHnem xaopa 65,1% (65,08%), 
eqkuH HaTp Mapkw UTA TOCT 4328-48, ceppoxucapiit amiommnnit Mapku UA 
POCT 3758-47 i atiomoKasMeBble KBacubI MapKu UA TOCT 4329-48. 

Pugqpomwu3s beunatTpuxaopceuaana. B crexasuupili rugpo- 
JIM3eP, HMeCIOWWWH ABOHHBIe CTEHKH JIA UMPKYJIMpOBaHUA BODHI WH CHaO2KeHHBIM 
| M€XaHHUeCKOH MellaIKOH, KallebHOM BOPOHKOM HM TepMOMeTPOM, BBO pH 
SHEprH4HOM MepeMelwMBaHHN (PeHMITPUXMOpCHaH B Boy. Temmepatypa B ruy- 
| pommsepe 20—25°. Iloce BBexeHHA BCero eHUITPUXNOpCHana NepeMelinBa- 
He NpOOMKaNOch LWIA NOMHOTHI peakuuu ene 30 mun. Tlomyuenubili Takum 06- 
pasoM TomMeHHICHMOKCaH NPOMbIBaIH WO HelirpambHOH peakunu mo Konro. 

TlonuanwmMogmbenxuacuaokcan. Peakuuto nposoqusn B cTeK- 
JHHHOK TpexropJOH KpyTvIOMOHHOH KoOe, CHAOAKeHHOM KaleIbHOl BOPOHKOH, 
MeXaHHYeCKOH MelUaIKOM C MaCJIAHbIM 3aTBOPOM, OOpaTHBIM XOJIOMMJIbHHKOM 
_uTepMomerpom. B kom6y npu 20° nomemamu 25,8 r nomubesuicunokcana u 8r 
(0,2 moms) BoqHOro 20% pacTBopa egkoro HaTpa. IIpu stom Temmepatypa B peaK- 
IMOHHOM Cpewe MOAHUMaach Jo 28°. SaTeMm peaKIMOHHYIO Maccy HarpeBan 
yo 70—75°, M B Hee TOHKOM cTpylkol BBoquIn 16,63 r (0,025 moms) BoqHOrO 
20% pactBopa cepHokucsoro amiomuHud. Tlocae BBeeHHA CepHOKUNC MOO aviO- 
MHHUA COsep2xKUMOe KOMObI MporpeBasu mpH 70—75° B TeyeHne 2 yac. Peakni0 
MIpOBOAHIH B Cpewqe apoMaTHueckHH yruieBoqopoy — Bojta. Tlocme oKoHUAaHHA pe- 
aKIIMH OpraHHyecKHH CON OTAeAIM OT BOMHOTO HM MpOMbIBaJIHM erO BOOK OT 
uoHa SO”, no xmopuctomy Oapnio. H36nITok pacTBopuTenaA OTTOHAMIM pu TeM- 
nmepatype 35—40° u ocTaTouHoM flaBseHun 20—25 mM pT. ct. OxonuaTesbHO 
CyIMICA NOMMMep OT pacTBopuTenaA pH 15 MM pr. ct. H 110° B Tegenne 1,5 uac. 
Bpixog nomuamtomodenuscuioKcana 80% Teopun. 

Hatigeno %: C 49,18; 49,35; H 4,28; 4,18; Si 18,88; 18,15; Al 4,39; 4,14; OH5,53 
[CoaHaeSigAlOg,5]n. BeruneneHo %: C 49,25; al Ba (Oe (Sil AIG) Ai INN 4 (oe OH 5,81 

M (s96yauockonuyecku B OeH30ue) 5990. na Cy,H2.Si,AlO ¢, BbIuHCTeHO 
M 585, u cueqopatesbHo, Koadpuuuent 2 paseu 10. 

TlomuvanmWMOSTHACHAOKCAH. CHHTe3HpOBaH aHaNOrMyHO H3 
25 r nomMaTuscumoKcaHa, 12,3 r (0,31 Moma) eqkoro HaTpa u 29,2 r (0,062 mons) 
aJIIOMOKa/IMeBbIX KBaclOoB. Bprxo momMamomosTHscHIOKcaHa 76% TeopuH. 

Hateno %: Si 28,15; 27,61; Al 5,6; 5,92. 
[CipHezSisAlO;9|n. Beruncneno %: Si 29,5. Nl 7 

M (kpuocxonuyecku B 6eH30se) 1020. La CyoH,7Si;A10,) BpranceHo M 
474, an paBuo 2. 

PactpBopeHue NOAUMEPOB. PacrBopenne UCXOMHbIX MOJIMMePOB 
MW MOMBeprHyTHIX MpelBapuTebHO TepMooOpaboTkKe IIpH pa3MYHbIX TemMMepa- 
TYpaX MpoOBOAuH cCJIeLyIouyMM OOpasoM: BO BCex Cly4yaAx Opa 0,5 Fr momH- 
Mepa u 9,5 r pactBopuTems (u3 pacueTa MoyuenuA 5%-ro pactBopa). PactBo- 
peHHe MpOBOAMIN B KOMOOUKaX C MpuTepTbiMH mpoOKamu. Tlomumepbl Haxolu- 
JIMCb B KOHTaKTe C pacrBopuTesem 24 vaca mp 20°. 3a sTO Bpema KOOOUKU TPH 
pa3a BCTPAXHBaIM: a) B Havae onbita, 6) yepes 19 uac. oT Havasa onbiTa, 
B) uepes 24 yaca or Hauana onpita. Iloce sToro onpedersIM KOMMYECTBO MOWH- 
Mepa (B %), Mepeliieyiiiee B pacTBOpHTeb. 

TaHWuecKuX CcoeqHHeHHH Ilocrynusto 
Bcecoro3uHblii JIEKTPOTEXHHYCCKHH MHCTHTYT 
um. B. V. Jlenuna 
LIMTHPOBAHHASA JIMNTEPATYPA 

UNO ES Orie, Fe eter, J: Nite Goesite Soesy 7, 2,104!) (Ua. 
2H, Smith, Trans. Farad. Soc., 52, 3, 402 (1956). 
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_XHMHA 


B. JI. BAMCEP u B. J. PABOB 


AJIKWJIMPOBAHHE HA®TAJIMHA, 6-METHJIHA®TAJIHHA 
WM TETPAJIMHA ALLETHJIEHOM 


(IIpedcmaeaexo akademuxom A. B. Tonuuesoim 8 X 1957) 


AnkKuaupoBaHueM HadrasiuHa alleTHsieHOM 3aHuMaHcb Pelimu u Hprosany (*). 
[l]pumenaa kaTaiu3aTop — CepHy!0 KHCJIOTY HW OKUCb PTYTH, OHH NOKa3aJH, YTO 
HaTaHH HW [pyre MHorosyepHble yreBooposbl, Takve Kak Judenu, Aude- 
HWJIMeTaH, JHOeH3HI, TpucbeHusIMeTaH, He alkKuIUpyroTca. Tor dakT, 4TO Hadp- 
TaJIMH B YKa3aHHbIX BbIllie yCOBHAX He alKuupyerca, Pelinmu u Hpromany 
WIbITaIOTCA OOBACHHTb TEM, YTO MOJIeKYyJla HadTaiWHa MOxomKa Ha MpOH3BOLHOe 
6eH301a C HeHACHIILeHHbIM palHWKaJIOM B OOKOBOM Welly. 

J[pyrue uccmeqopatemu (”) TakxKe paCCMaTPHBaloT MOJIeKyJy HadTaiWHa Kak 
COCTOAULYIO H3 JBYX WHKJIOB: OAHOTO apoMaTHYecKOoro HW Apyroro alMuuKINYe- 
cKOro. 

Ilo HaliemMy MHeHHIO, Ha*pTaJIMH He aJIKWJIMpyeTCA alleTHJICHOM B 9STHX yc- 
JIOBHAX MOTOMY, UTO MOWeKYyJIa HadbTaiMHa, COCTOAMLAA H3 ABYX apOMaTHYeCKUX 
ajep, ABIAeTCA yCTOHYMBOH MOeKyOH. CormacHo nmpaBnusy Ppuca, HanOouee 
yCTOHYHBOH (POPMOH MHOTOSepHbIX COeLHHEHHH ABJIAeTCH Ta (opMa, KOTOpPaA 
MMeeT HaHOOJIblee YHCIO Aep C HOPMaJIbHbIM CTPOeHHEM OeH3O0IbHOTO KOJIbILa 
(T. €. C TPeMA ABOHMHBIMH CBA3AMH, a He C JBYMA, NOMOOHO XHHOHHOMY). 

Bo3MOXHO TaKKe MpeANOORUTb, TO B peaKUHN aJIKHJIMPOBaHHA MpeBaJu- 
pytoulee 3HayeHHe uMeeT pacTBopuTeb. Mcxoqa 3 9TOrO, MbI MOMbiITaIMCb 
aJIKHJIMpOBaTb Ha*pTaJIHH B CIMPTOBOM pacTBope Cc KaTau3aTopom HsPO,-BFs, 
mpeqnolarad, TO aJIKHJIMpOBaHHe NOMeT MOOOHO aIKHIHpOBaHuIO 8- 
Hadtoa (°). Ho pesyibTaTbl NOYIMIHCb OTPUHUAaTeIbHble: MOCe TpeX4acoBoro 
TIponycKaHHA alleTHJIeHa B pacTBOp HadTaHHa Mp pa3IMUHbIX TemMMmepaTypax 
WM MOCJe COOTBETCTBYIOMNeEH OOpaOOTKH NOJYYeHHOLO CbIPOrO asIKHMaTa OTTOHAICA 
TOJIbKO YACTHIM WadTasHH. 

BnocjleACTBHM MbI Tepe K WPYPHM pacTBOpHTeIAM: XMOpodmopMy Mu 4e- 


TbIpeXXJIOpHCcTOMy yrueposy. B stTux ycIOBHAX aIKHJIMpOBaHue Ha*bTasuHa Mpo- 
XOJIMT. 


ANKUANpOBaHHe HadTanuHa 


B peaktop ¢C MexaHHyeckol MellaJIKOli HamMBaeM pacTBop HadbramMHa, KaTa- 
au3satTop HsPO4-BFs u 1—2 r okncu prytu. Onpirb! mpoBoxusNcb mpu Temmepa- 
type 50—55°. Aterusen mogapaica u3 Samoa co cKopocTo 3 a/4. Tomy- 
YeCHHBIH CbIPOH aJIKUJIaT PaCTBOPAJICA B CepHOM Supe, s:pupHaA BLITAKKa Heli- 
TPaH30Baacbh COMOH, BOOM, BBICYIIMBalacb XJOpPHCTbIM Kasbuuem. Ilocne 
oTrona appa OCTaTOK Neperousica MO BakyyMoM. OcHoBHOil mpoxyKT momy- 


YaicA pH TemMepaType 243—245° mpu 5 MM pr. cr. uu npn 236—238° x 
3 MM pr. CT. 


PesybTaTbI OMbITOB CM. B TAG. 1. 


ONTHMaJIbHBIMM YCJIOBHSAMH peakKUHH SABIAIOTCA: Temnepatypa 50—55°, 


KOHILCHTpallusl KaTaJiM3aTopa B CMecu 16% WM MoOmApHOe OTHOIMeHHe HadraiHvH — 
alleTuien ~ 1,0. 
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Ankuiar npescraBaser co6oH np KoMHaTHOli TemlepaType 3acTbIBLUyIO Mpo- 
SpauHyto Maccy, UyTb 2KeNTOFO WBeTa, pacTBOpAeTCA B OeH30Ne, xOpodopme, 
odupe. 

Ta6Oauna 1 


Pe Katasu3atop MossapHoe Aunkunat 
Ne | Ha@ta-|opnopu- Aue- |OTHOWeHHEe 
- tes rumen, | HabTannn 
onbITa| JIMH, Pr > of B De- 
Ma /o B P' r % oT 
MJ |aKILHOH. ————| pr Teopult 
cMecH alle T HICH 
1 40 25 20 33 8,7 0,9 16 86 
2 40 40 20 28 10,4 0,8 17 39 
3 40 40 10 16 10,4 0,8 17 39 
4 40 40 > 9 10,4 0,8 15 34 
5 120 |- 120 30 16 32 0,8 53 . 40 


* B onsite Ne 1 xaopodopm, B onpitax NeNe 2-——5 CCl. 


M nalijeno 279; 287; BbruucneHo Aa sTHMMeHDMHAdruia Cy.H,, 282. 
PeaklluaA MpoxoqUT 10 ypaBHeHHio 


CHg 
| 
FGA. 


ENV NS 
Ser Fed 


MonekysaApHyio peppakunio 2TOrO COeAMHEHUA MbI ONpese AIM, pacTBopaH 
ero B OeH30Ne. MR Hnaltgeno 91,5; BpruncneHo Ia Cy.H,3 90,3. 

TlombIrkH NpoBecTH OKUCIeHHe aJIKMaTa B WeIAX HWeHTH*PUKALMN He IpH- 
BeJIH K JOJIKHbIM Pe3YJIbTaTaM: MOJYYeHHble OKHCJICHHbIe MPOAYKTbI MpescTaB- 
AIM COOK TpyIHO pa3feluMble apoMaTuyeckue KucaoTHI. [loarBep2xAeHHe (bop- 
MyJIbI cCTpoeHua Cy,H1g MbI NOY MyTeM KpeKuHla 9TOrO MposxyKTa. PactBop 
CyoH,g B GeH307e MponycKasIcA 4Yepes COM aJOMOCHIMKAaTHOrO KaTaM3aTopa 
Ip Temnmepatype 550° B mpucyTCTBHM pa3sOaBHTeA — napoB Bog. M3 npogyk- 
TOB KpeKHHla Obi BbIqeeH B-BHHUIHapTaivH — Oesble KpHCTaJWIbI, B BUC JH- 
CTOUKOB, T. MI. 65—65,5° (mutT. WaHHble 66° (*)); «-BHHHIHaTaHH B MposkykKTax 
KPeKHHIa He Obl OOHapyXKeH. 

B coornercTBud C HalMMa uccleqoBaHusaMH (°, °), mo NpoxykTaM KpekuuHra 
TaKKe BO3MOXKHO UIeHTHPUMUMpPOBaTh Cy.H,g Kak STH eH-4u-B-Hapru. 

AnkunaupoBaHuwe $-MeTHAHAdTanaunHa. B-Merunnapranun 
(r. na. 31, 5°) noqBeprascaA amKHJIMpOBaHHto AlleTHJICHOM, TaK Ke KaK HM Hadra- 
JIMH, Tipu Temmepatype 50—55°, pacTBopuTesb xOpopopM HWM YeTbIPexXJ10- 
puHcTHIH yruepog. 

PesybTaTbl OMbITOB CM. B TaO/. 2. 


Ta6auua 2 


Pa Katanu3atTop em | MosspHoe Agkusat 
Ne | Merus-|\erpopu- =  jorHoueHHe 
a apta-| pen, % B pe- = HadpTasHH 
Obi JIHH, MJ aKUH- fs “aneTHaeH : % or 
Mer OH. ef TeOpHU 
cmecu < 
4 | 30 20 20 39 10,4 (3) vi} 24 
2 40 40 20 28 ii 1,0 9 24 
3 40 40 10 16 7 1,0 14 33 
h 40 40 5 9 ; | 1,0 7 17 


* B onsite Ne 1 xnopopopm, B onpitax NeNe 2—4 CCla. 


OntTuMaJibHble YCJIOBHA peakKIWHH TaKHe 2*«Ke, Kak IIpH aJIKHJIMpOBaHiu Haqp- 
TaJlWHa. 


6 JIAH, vr. 118, 6 1429 


Tlonyuenupit aikusaT mocie o6paborku pasrousAJica MOA BaKYYMOM. OcHoB- 
HOH MpOMyKT OTTOHAJICA MpH TeMMepaType 262—265° u 5 MM pT. CT. 
M_ ualineno 308; 308; BrrancneHo WA CygHo. 310. 

Tlonyuenupii yraepogopox sTHiMeH-u-b-MeTHI-HapTanuH o6pa3yerca m0 


peak 
CHg 


cH 
Vat ON VO 
Chie= CH= | ( | 
WPA AS oo 


(| 

ARV 
H3C 

Sro — rycTasi BA8KaA HKUKOCTb 3eeHOBAaTOFO WBeTa, pacTBOpHeTCA B OeH- 
3ome, XMOpocdopMe, YeTbIPeXXJOPHCTOM yrvlepose HW H-renTaHe, He paCTBOpsA- 
eTCA B CMMpTe. 

ANKHYAHpOoBaHHe TeTpadauHa. ANKHIMpOBaHHIO MoOsBep- 
rayicad TeTpasuH T. Kun. 72—74°/4 mm. PesyibTaTbI OMbITOB, MPOBOAHMbIX TPH 
Temmepary pe 60—65° B pacrBope YeTbIpexXXJIOPHCTOrO yruiepoa, AaHbl B TAO. 3. 


VAG veces & 


uw r i=) 

x , KatanusatTop : Mosspxoe Anknaat 
3s 1g Se = jorHomleHHe 5 
5 5 oF 5 TeTpavHH 

(2 =) 

BR oy Sere % B BE See ee re % OT 
° & on Mat o ) alleTHJe€H r 
a 0 S cmecu =f TeOpHu 
2 & ial, = a 
4 | 40 20 10 21 10,4 0,8 18 44 
2 20 5 12 10,4 0,8 14 32 


OnTuMasIbHble YCOBUA MH BbIXOA aslKusata B STO peakiMH MpHMepHO Take 
«Ke, KaK B PeaKUHU aIKWJIMpOBaHHA HadbTaiuua. 

TlonyyeHuplli ankuiat umeeT T. kum. 214—216°/5 mm. 

M walineno 288; 288; BbluncieHo AA STHIMeH-Qu-TeTpamHHa CypHo_ 290. 
OTHIMJeH-M-TeTpayiMH OOpasyeTca mo peaklHn 


CHs 


| 
CH, CH, CH CHs 
DIST NES, Hien SOI Sar 


CH2=CH+2 bees 
| ) pen ti i ) a He os 
2 2 2 


——> 


OTO — rycTat BaAsKaH X%KUAKOCTh GeqHO-%KeTOrO UBera, pacTBopseTca B 
GeH30Ne, X0potopMe, v-rentaHe, He pacTBopseTca B CnupTe. 


Mockoscknit HepTaHoii MHCTHTYT Toctynuao 
um. HW. M. Ty6xuna 8 X 1957 


UMTMPOBAHHAS JIUTEPATYPA 


i 


TAS Reet ty) tn AY Nieuwland, J. Am. Chem. Soc., 50, 2564 (1928). 
Bl. Wenzke, J. A. Nieuwland; J. Am. Chem. Soc., 46, 177 (1924). 
sdilk, 3B u cep, JAH, 115, N1(1957). 4H. Suida, Chem. Abstr., 29, 1099 (1935). 
a Bancep, B. Ue Pimooe (Cait Cokoanua, JAH, 106, N 2 (1956). 


Batecep, -B. J.PitGo.8 0b.1t K ppupeaes, AH, 112, N 4 (1957). 


arn wo 
colecheol an 
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XHMHA 


r. A. POJIBAEP u Tl. C. )KJAHOB 
PEHTTEHOCTPYKTYPHOE HCCJIEMOBAHHE HA®TA3APHHA 
(ITpedcmaeaeno axademuxom H. B. Beaogeim 20 XI 1957) 


Cpe OKCHKeTOHOBLIX KpacHTeeH, MpOMSBOLHEIX HacbTOxHHOHa, GoubIO0e 
| pacnpoctpaHeHHe uMeeT HadbrasapnH (5,8-quoKkcu-1,4-HadraxuHon). Peutreno- 
|Ppacbuyecku BiepBble HadrasapuH Obi uccegopaH Tlanauuoc u Canbpua (1), 
| KOTOpble yCTaHOBUJIM MOHOKJMHHY!0 AYeliKy C pasMepaMH: a = 3,85, b = 8,02, 
W¢ = 14,5 A, c yrnom B = 97°,6’; Z = 2 uw mpocrpancTBennyo rpynny C3, = 
=P2i/n. Ilia Toro uTo6pl cormacopaTb HasIMuNe WEHTpa CHMMETPHH B MOveKyule, 
| BbITeKaIOWerO 3 MOMYYeHHBIX PeHTreHorpad*uyecKuX JaHHbIX, CO CTpoeHHeM, 
CBA3AHHbIM C NpHBexeHHOK dopmyvion I, Nlanawnoc uCanbBua uper- 
| TOOK, YTO ATOM BOAOPOMa KOeOMeTCH Me2%KAY COCeAHHMM aTO- 
MaMH KHCOpowa COoHX sAzep. 

Benepaxu (*), ucclelya MarHuTHy!0 AHH3OTPONMIO KPHCTAaJIJIOP 
“Hadta3aphua, CuTad, YTO HaOIOJeCHHbIe HM 3HAYCHHA BOCIPHUMUH- 
-BOCTH He MOryT ObITb CormacOBaHbl C HaJIMYHEM B QI€EMeHTAPHOH 4 
“sueke JByX MOJIeKYJI, H Npeqnouoxu, ITO B AUeHKe COMepKaTcA O,HO, 
deTbIpe HELLEHTPOCHMMeTpUYHbIe MOveKyJbI. MM HalieHo JIA MarHHT- i 

HOH BocnpHuMuuBocTH K, = Ke =—60,7-10 %u Ks =—132,8-10°°. 

Buasu (°) uccneqopana crpyktypy Hacbra3apvua B pyro moqud@ukawun (2), 
| pa3Mepb! SJIeMCHTapHOH AYeliKU KOTOPOM OTMUHI OT MPHBOAMMbIX paHee (!) Jax 
|Moqu@ukKauun 1: a = 5,40, b = 6,40, c= 11,86 A, B = 91°23’, Z = 2; mpo- 
‘crpaucTBeHuad rpynna C3,= P2i/c. Tlonomwenue MomeKyJbl B KpHCTaue 
WM KOOPAMHATHI ATOMOB B OCHOBHOM oMmpeyeeHb! U3 mpoekuui Ilarrepcoua BAOb 
-Tpex KpucTasmorpadwyueckux HalpaBJeHHH, Tak KaK M3 NPOeCKUHH SeKTPOHHOK 
| IJIOTHOCTH YOBJICTBOPHTebHOTO pa3speWICHHA ATOMOB aBTOPy He YaJlOcb 
‘TOU YYuTb. CBOM pe3ysbTAaTbl ABTOP HHTeplperTupyeT UCXOLA U3 NpeANOMOKEHUS 
CTaTHCTHYeCKOrO pacnpeeseHHA HELeCHTPOCHMMETPHUHbIX MOVJIEKYJI WIM HaJdiH- 

qWeM TCeBJOCHMMeTPHH, CBA3AHHOH C OY€Hb MaJIbIM YHCOM HaOWIOLaeMbIX OT- 


paokeHHl. 


LAO Gaia, “4 


PesybTatbl peHtrenorpapwyecKkHx H3MepeHH Tpex MoyupukannA 
KpHCTaJOB HapTasapuHa 


PasMmepb! 9JIeMeH- 
TapHoh syevKu 


' 
x ‘ 
& Oxpacka H cbopma TlpocrpancTBeH- 
ES KPHCTAaJJIOB Zz Hana rpynna 
2 a a b c i) 
Ss 
TeMHO-3eJIeCHbIe 5 ca 
; ur sib 3,76| 7,72| 15,2 | 109936 | 2 | C2a=P%! ¢ 
TeMHO-KpacHble ye fa0) 
5 npneM 5,41 6,40 /12,86 | 92024} 2 | Con?! ¢ 
3 CretT JlO-KpacHble Rly P2.1n 
wacTHHKH TeO2\e 7226) 138) 86s 4 Con a! 


IIpu Kpuctasiusalnu Haptasapuna U3 pacTBopa B 6eH30s1e, NOMHMO Ke H3- 
BeCTHBIX BbILICMPHBEACHHBIX JBYX MORMPUKALNH, HAMM NOMYYeHa TpeTbA MOQH- 
cpukalua (3), KpHCTasJIbl KOTOPOH NpecTaB/AIOT coool BbITAHYTbIe Tpu3Ma- 
THYeCKHe WIaCTHHKH, OKpalleHHble B CBeTJIO-KpaCHbIH WBeT. 
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Bra61. 1 mpuBelenb! moy4eHHble HAMM peHTreHorpad@uyeckue aHHbie MA} 
Bcex Tpex MOJMpuKaWuH HaprasapHHa. i 

Cnelyer yKa3aTb, YTO B TeX CyYaAX, KOra U3 pacTBopa BbINaLain BCe TPHy 
MOWMpUKalNH, HavOosee YacTO BCTPeyaJIMCh XOPOWIO OrpaHeHHble KPHCTaJIbIy 
moquuKkawun 3. pu nomyyenun KpuctaJI0B HadTrasapHHa MeTOLOM BOSTOHK 
oOpa3oBaIucb Moqupukaunu | u 2. d : 

TIpuvaqiexuocTb KpucTam0B Mojudukaltui | k MpocrpaHcTBeHHOH rpynney 
C), = P2i/c uw nanuuue AByX MOJIeKYJ B SJIeMeHTapHOH AuelKe HORT Bep HARE 
paHee BbICKa3aHHoe MpeloOxKeHe WHTHPOBAHHBIX BbILe AaBTOPOB (1) o HaM- 
uuu WeHTpa CHMMeTpHH B MoseKywle KpHCTasa HapTasapHHa B MOXMpuKalHn 1g 


Puc. 1. TIpoekuua ameKTpoHHOLi MIOTHOCTH Ha MOCKOCTb YZ 


Bxsmouenve BHYTpHBOJoposnon cpsi3sn O....H — OB comps2KeHHylo CHCTeMy 
CBxA3eH JOJKHO BbIZbIBATb CYLLeCTBEHHOe H3MCHEHHE T-3JICKTPOHHOTO B3aHMO' 
JeHCTBHA BO BCeH MOJIeKyJIe, UTO, B CBOIO OUepeb, AOJKHO MPHBeCTH K Tepe 
paciipesleyIeHHIO 3JIEKTPOHHOM MIOTHOCTH B MOvleKyie. B cBaA3H C 9THM pest 
CTaBIAJIO HHTepec MpoBeeHHe MOJHOFO PeHTTeHOCTPYKTYPHOTO aHadH3a KPHi 
cTaWJIOB 9STOH MOANuKauHH. 

Cures HW KpHCTaIu3aluad HadrasapuHa Opin mpoBexeupi 3. I]. PayumKosor 

B nocrpoenHoi npoexunu Tlatrepcona P(Oyz) MakCHMyMbI He yalocb 066 
ACHUTb OMpeAeeHHbIMH M@2XKaTOMHbIMH paCCTOAHHAMH B MOvJeKyJle, OHaKO Hy 
paCnOwOKeHHe Ha NapaJVIeIbHbIX JIMHHAX, OOPasylollHxX C OCbIO C yrom ~ 5D* 
MOPIO ObITb HHTeplpeTHPOBaHO Kak HalipaBJeHve, XapakTepH3syemoe HaHOOuIb 
IMM KOJIHYCCTBOM aTOMOB, T. €. HallpaBJleHHe, COBMaatoulee Cc paccCTOAHMeN 
C —C uC — Os monexyae. Ha ocHopanun sToro npeqnonox*Kenus Obl pac: 
CUHTaHbI 3HaKH CTPYKTYpHbIX amnuTy_ F (Ok) Aaa naocKoH Mofemm Mome 
KYJIbI; WIA QJIMH CBASeH Ob IIPHHATHI paCCTOAHHA B COOTBETCTBHH CO CTPYKTYyP 
HOH dopmyaon I. 

Tlocne nocrpoeHua mATorOo mpHOW2KeHHA MpoeKNHH Z1eKTPOHHOH MOT 
HocTH p (Oyz) (puc. 1) mepecuer cTpyKTYPHbIX aMNHTYA, NO NOyYeHHbIM UI 
SIPOCKIMMH KOOPAMHATAaM ATOMOB, He IIPHBOAHJI K H3MCHEHHIO 3HaKOB HM K yay4 
weHHIo 3HaveHHA R = YX(|Fon| —|Foual)/Z|Fonl, KoTOpoe Hwa  9ToH cTaqul 
paByaoch 0,18. Koopaunatbl yz aTOMOB OTHOCHTebHO Hayala KOOpAMHAT 
PaCclOJLO*KeCHHOPO B WeHTpe CHMMeTPHH AYeHKH, MPHBOAATCA B TaGs. 2. [lepuo; 
9M€MeHTaPHOH AYeHKU BLOMb ocu a (3,760 A) B KpucTamie, paBHbIi npHOmu 
3UTCIbHO TOLMHE MOJIEKYJIbI, HE MOMyCKaeT OobWIOTO OTKJOHEHHA MOVJICKYJE 
ot mockoctu (100) kpucrasusa. 
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Ha ocHoBaHHH nouly¥eHHbIX u3 mpoeKunii QJIEKTPOHHOK mIoTHOCTH p(OR/) 


| KOOPAHHAT aTOMOB (TAO. 2) BbIUMCIeHbI LIME CBA3eli MexK]y aTOMaMH B MO- 
j1ekyure (11). 


| Pacuerbt MexkaTOMHbIX paccTosHHit mpouspelennt B TIpeANOOXKeHHH, UTO 


MOEKYNa pacnoloKena WapaeIbHO TocKocTu yz. Yron, o6pasoBaHHblli wu- 
aueH cBxi3H Cy—Cy) B MOJeKyse H OCbIO 


\y TUeMKM, PaBen 50°. BawxKaiimee pac- Ta6muna 2 
‘CTOAHHe MeXKy aTOMaMH yrvlepoya u Ku- 


‘copoya B pasHbIX MOJeKyaX paBHO Koopyunath! (yz) aTOMoB, BbIUHMCJIeHHbIC 
3,10 A. H3 MIpOCKIMH 9JIeKIPOHHOH MOTHOCTH 


q 


Kak BUHO H3 NpHBeeHHbIX JaHHbIx eee) 
PpeHTreHOCTpyKTypHoro aHasu3a, HamMuNe 
eHTpa CHMMeTPHH B, MQJeKyse Mogucu- — arom | yib zie || Atom | y/b | zie 
\Kalluu 1 Hapra3apHHa mo_rBepxaerca. 


iCrpoenue HadrauHHoro Apa oOycoBue- 


‘HO B WaHHOM Cyly¥ae XapakTepoM CBH<3er Cay | 9.0494) 0,132 1 cto) | 0,062 | 0,040 
|M@xKy aTOMaMH yTviepoqa uM KucOposa, oe) Re thes O(4) ey eee 
/43 KOTOpBIX Ofna saBaseTcn Bolo — 2 | oa: | ofox9 | CO? [Of 
'(1,1817 A), Bropaa ogunapnolt (1,35 A) Tete 
CBASbIO. 
| Kak OblIO yNOMAHYTO Bbillle, Ip KpHCTaWIM3alMu U3 pacTBOpa OHOBpe- 
|MCHHO Bbillafator BCe TPH MOAuHKalMH: [Be WeHTpocumMMerpuvubie (A) u Ofna 
HelleHTpocumMetpuyHan (B). [lepexpuctannusauua m1060K 
M3 STHX MOZNUKAaUHH BHOBb MpHBOLHNT K COpa3s0BaHHIo 
yKa3aHHbIxX TpeX MOJK@uKaLMH (npaBya, uacTO co 3HauH- 
TEJIBHBIM T1peoOsalaHHeEM KaKOrOo-HKOyAb OMHOTO U3 9THX 
TunoB). Tlostomy MOXKHO NpeANOMORKUTL, YTO HMEET MECTO 
Tepexo H30Mepa CO cTpyKTypoH A B u3cMep CO CTpyKTy- 
po B (4 Hao6opoT), KOTOpbIH MOxKeT CbiTh NpelcTaBeH 
cmenhyrouuM o6pasom (Ill), kak »sTo npeqnonoKHIH: B 
cpoeHh paGote JI. H. Wuropuy u H.C. Joxyxuxun (*). 
OTH aBTOpbI, HCCeLyA CHeKTpbI MapoB HadbTasapuua, OOHapy KIM HaHUne 
ABYX MOMOC, COOTBETCTBYIONLHX BaJIeHTHbIM KOJIeCOaHHAM rpynnbl OH, uTo nox- 
TBep*KaeT CYULeCTBOBaHHe paBHOBeCHA Mexy 
yKa3aHHbIMH H30MepaMH. QO OH o OM 
CielyeT OTMe€THTb, UTO NOYYeHHaH Hamu 
OPHEHTHUPOBKa MOJIeKYJIbI B IWIOCKOCTH YZ BeCb- 
Ma CXOJIHa C OPHeCHTHPOBKOHM MOJIEKYJIbI, MIPHBe- —— 
NeHHoli B paoote Busan (3) WIA KpHCTaOB 
IeCHTPOCHMMeTPUYHOH MOLMpuKAaLHH 2. HO O O OH 
Jina ompefeneHua TpeTbeH KOOPAMHATHI X U i B 
YTOUHCHUA MOJYYCHHBIX pe8YyJIbTaTOB HeOOXoO- tI 
AMMO MpoBeeHve TpeXMepHOrO CHHTe3a. 
Cuvtaem MpHsATHBIM Jomrom BbIpasuTb GaroqapHocth H. C. Hoxynuxuny 
u JI. H. Uluropuuy 3a pay WeHHbIX CoBeToB B Mpolecce paOorhl u o6cy2Kle- 
HH€ Ppe3yJIbTATOB. i 


it] 


Tocrynusto 


@u3uKo-XHMHueCKHH MHCTHTYT 16 VIII 1957 


um. JI. A. Kapmosa 
UMTHPOBAHHAS JIATEPATYPA 


1A, Palacios, R. Salvia, Anales Soc. Esp. Fis. Quim., 32, 49 (1932). 
2S. Banarjee, Zs.{. Kristallogr., 100, 316 (1938). °C. Billy, C. R., 240, N 8, 
887 (1955). *],.H. Wuropun, H.C. Hoxyuuxnun, K@OX, 29, sp. 11 (1955). 
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Jloxnagn Akangemuu nayk CCCP 
1958. Tom 118, Ne 6 


PH3HYECKAA XHMHA 


lM. A. AKHMUIMH, B. TM. CNHPAJOHOB u LT. A. COBOJIEB 


3JIEKTPOHOFPA®HYECKOE HCCJIEJOBAHHE CTPOEHUA MOJIEK YJ 
rAJIOTEHHAOB BEPKJIWJINA 


(ITpedcmaeaeno axademuxom H. H. Cemenoesim 2 VIII 1957) 


Hacroatiee Coo6meHHe MOCBAILeHO MCCJIeEMOBaHHIO CTpOeHHA MOJIeKyJI Ma- 
pooOpa3Hblx rasioreHuoB OepHsuA — PTopusa, XMopusa, OpoMusa u HonNAa, 
IJIA KOTOPBIX B JIMTepaType OTCYTCTBYIOT MaHHbIe NO UX TEOMeTPHYECKMM Mapa-} 
meTpam. B pa6oTe HCMOAb30BaJINCb MpeMaparbl, MPUrOTOBJICHHEIC: BeF, — Tep- 
MUUeCKUM pazOrx*KeHHem (propOepuiiata aMMonus; BeCl» — AeHCTBMeM xXsopa 
Ha MeTaluiMueckui OepumiMH mp HarpeBaHuu; BeBry — yelicrBueM cyxoro 
6poMa Ha MOpolKooOpasHbit SOepHiui B AOCOJMOTHOM adupe Cc NoceyIoULAMy 
. OCaKeHHeM COM aOcCOJIOTHBIM OeH30- 
oM; BeJ> — RelicTBHeM HOAMCTOBOROPOL-f 
HOH KHCJIOTbI Ha MOpOUKoOoOpasHbIl 6e- 
PHIM Ip HarpepaHuun. OuncTka mpena- 
paTOB IIpOv3BOAMacb NepeKpucTaJH3a- 
iuweH M3 pacTBOpHTeseH H BO3rOHKOH B 
BakyyMe *. 

IlpuOop u MeToqNKa, NIpHMeHABIUINeCA 
WIA MOJLYYCHHA SJIEKTPOHOTpaMM, oMmHca- 
Hp paHee (1). BemeacrBue 6ombuol ru-f 
PpOCKONHMYHOCTH TaJIOreHuOB OepHJVIHA 
sarpy3ka HX B aMMyJly uchapHTeia mpo-| 
H3BOAHacb B CyxoH Kamepe. Jlo cbemxKu} 
3JIEKTPOHOrpaMM BCE BeleCTBa TILaTeJIb- 
HO O0e3raKUBaIHCb B BbICOKOM BaKVyMe 
HeMOCpeCTBeHHO B  9dJIeKTpOHOrpade. 
Puc. 1. Kpuspe pagvanbuoro pacnpene- CbeMKa QJICKTPOHOTpaMM TIPOH3BOAMMAaCE 
JIeHMA QM MOMEKYA TasOreHHAOB OepHI- ya HaNOSHTHBHBIX WM HOHOOMTHYECKH 

ae (HHKOV, tan MK) goronnmactunKax 
C 9KCHO3HIHAMU OT 2 Wo 30 ceK. | 

JIA Bcex MapooOpasubix rasoreHuos SepuJWINA MosyyeHo 10 8—10 ce: 
pul 3leKTponorpamM (Mo 3 CHUMKa B CepHu) NPA AWIHHAX BOWIH QJICEKTPOHOB 014 
0,0403 no 0,0627 A. Nonysennbie 31eKTpoHorpaMMbI UMesIH CeLytomlee pacmpe: 
NeeHWe WHTCHCHBHOCTH: YeTHBIe (2, 4, 6, 8 u 10-f) mMakcuMmymMbI—vHTeHCHBHBIe 
HeyeTHbie (3,5, 7 9-H) HMeIOT MeHbIIyIO HHTCHCHBHOCTS, ¥eM YeTHBIC: HHTeH: 
CHBHOCTh YCTHBIX U, COOTBETCTBEHHO, HC4YeTHBIX M&KCHMYMOB paBHOMepHO cia:f 
WaeT C YBEJIMYEHHEM yIvla paccesHUA; IPH STOM OTHOCHTebHad HHTCHCHBHOCTED 
HEYeTHDIX, MAKCHMYMOB UDH Nepexoxe OT MTopusa OepuJIuA K HomMAy Bospa: 
cTaeT, MHHUMYMBI, lipeuecTBylolve YeTHBIM MAKCHMyMaM,— Tyly6oKue, a He 
YeTHBIM — HerviyOokHve (CM. 9KCIepMMeHTAJIbHble KpUBbIe Ha puc. 2). 

Paciimppopka SJIeKTpOHOrpaMM MpousBo_Nsacb 0 MeTOLY paHasIbHorc 
pactipeqeeHus B BapHante Yourepa — Buua (7) u 3aTem no Metogy nocueno4 
BaTeJIbHbIX MpHOAMxKeHuH (*). KpuBbie pagqvanbHoro pacnpesenenusa r2D (r)| 
ANA MOJCKYJI BCX HSYYeHHBIX TalOreHuoB OepusuA (puc. 1) umeior no mBél 


* 3a mpelocraBuleHHe yka8aHHbIX MpenapaToB BEPaxaem 6narogapHocts A. B. Hopoce} 
Jopot, K. H. Cemenenxo nu A. C. Manmnxnny. 
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4eTKO BbIPaxKeHH bIX IIMKa, KOTOPble €CTeECTBeEHHO MHTeplpeTHpoBaTb Kak pac- 
crosHusa r (Be — X) ur (X — X) co cueqyroujumu 3Ha4eHHAMH: 


BeF,:r (Be —F) =1,43, r (F —F) = 2,80A; 
BeCl, : r (Be — Cl) = 1,77, r (Cl — Cl) = 3,51A; 
BeBrg : r (Be — Br) =1,90, r (Br — Br) = 3,84A; 

BeJy : r (Be — J) = 2,12, r(J—J) = 4,22A 


Upyrax MHKOB, KOTOPbIe MOXKHO ObIvIO Obl paccMaTpHBaTb KaK CTpyKTypHbIe 
Ha KPUBbIxX payMa/lbHOrO pacnpeseeHuaA He MMeocb. Takum o6pa3oM, WaHHnle 
NOJY4eHHble METOAOM pasMaibHOrO pac- 
IIpeMesieHHA, OHO3SHAYHO YKa3bIBal0T 
Ha TO, YTO 9JIEKTPpOHOrpaMMbl Mapos ra- 
JIOTCHHAOB OePHIMA OTBeYaIOT JMHel- 
HbIM Tpe€XaTOMHbIM MOvleKysiaM BeXe. 

Ha puc. 2 mpescraBaeHb! Teoperu- 
ueCKHe KPHBbIe HHTCHCHBHOCTH paccesAH- 
HbIX 9JIEKTPOHOB, NOCTPOeHHbIe WIA JIH- 
HeHHbIX MovIeKy BeX2, xopowio orpa- 
2Kaloulwe BCe XapaKTeDHbIe OCOGeHHOC- 

TH 3JIEKTPOHOrpaMM apoB rayloreHHOB x, 
OepHimuA. PesyibTaTbI pacueTta mo Me- 
TOLY MOCIeLOBAaTeJIbHbIX MpHOIHKeHuH 
MpuBeeHb! B Tada. 1—4. 

B npeabiqyuyux Hawtux padorax (4°) 
OTMeYaJlOCb, YTO XapaKTepHOH ocobeH- 
HOCTbIO 93JIEKTPOHOrpaMM napoobpa3- 
HbIX TaJIOreHHOB WHHKAa, KayMUA, Mar- 
HHA, KaJibIHA, CTPOHWHA HU Oapua AB- 
JIACTCA ACHMMETPHA KOHTYPa Andppak- 
WMOHHBIX KOJel, Ca60 BbIpaxKeHHan y r a rf oa 
PTOpugoB M BOspacTaloulad Mpu mepe- P 
xole K X10pHaM, OpoMuyaM u Hoxuam 
(B OTMGJIbHbIX CJIYYaAX MepexoMAulaAH Puc. 2. Teoperuyeckue (BanenTHHI yrowl 
B CTYN@HbKH HHTCHCHBHOCTH C BHellHeli 180°) u ORTEGA aetna ae 
CTOPOHbI KOVIell), B CBA3H C ueM TO¥- CHBHOCTH Aun ha ne 
HOCTb B OMpefeIeHHH BaJIeHTHOrO yruia 
m0 KpuBbiM J (s) BO3pacTaeT OT PTOPHAOB 
K HOuaM (3aMeTHM, UTO B OOJbUIMHCTBe CyY4aeB BOMpOC O BaJIeHTHOM yruie 
BO (TOpHAax MOF O6bITb PelIeH TOKO OslarofapA MpMBJeyYeHHIO WaHHbIX payu- 
aslbHoro pacmpemenenua). Tlockombky Aa Bcex ramoreHHAoB OepHNA 3apAy 
aTOMOB FaJlOreHa MpeBOCXOMUT 3apA aTOMa MeTaJJIa, TO Ha 3/IEKTPOHOrPpaMMax — 
MapOB MOABJIACTCA YepeOBaHHe HHTeCHCHBHDIX (NeTHBIX) H MaJIOMHTCHCHBHBIX 
(HeUeTHbIX) MAKCHMYMOB, CJ1a00 MeHAIONIMX CBOH KOHTYP MpH BapbHpOBaHHH Ba- 
JIGHTHOFO yrvla; IpHyeM K BapbupoBanMio BayeHTHOrO yruia X — Be — X uHan- 
6onee 4yBCTBHTeIbHa KpuBas I (s) BeF2, a HawMeHee UYBCTBUTeIbHa KPUBas 
BeJ2. TlockombKy B muTepatype (7°) uMemOCb yKa3aHHe O HaJIM4HH B Mapax Fa- 
JIOTCHHOB SOepHJJIMA WMMepHEIX MOJeKy/ Be2X4, TO HaMH Ha IpHMepe XsopHya 
GepuHA Obit OMpoGoBaH pAX MogeneH BezXa: 

1) Mogfenb Tuna (X=Cl) 


? 
? 


Cl 
Cl-Be¢ Be — Ch; 
Cl 
2) Moyemb Tuma (X=Cl) 


Cl Cl 
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3) oKTas—puyecKad MOj[eIb, B KOTOPOH YerTbipe aTOMa XJopa oOpa3yloT 

KBafpaT, a (Ba aTOMa OepHJIIMA PacIlONOXKEHbI 10 06€ CTOPOHbI OT MJIOCKOCTH 
> 

KBa[pata Ha paBHbIx paccrosHusax oT Hee. IIpu 9ToM oKasas0Cb, 4TO TeOpeTH- 


Ta6Omuna 1 TaOnaunwa 2 
Monexyna BeFs; rreop = 1,40 A Moaexysta BeClo; rreop =1,76 A 

ele s s STEOP | rycen Z = |unrenc Steop | Saxcn Ze neops "oKen, 

S s Muteuc.| *treop | °sKkcn caer i , S\e : rae a 
12 +10 | 2,40 | 2,48 | (0,847) | (1,49) 
4 +10 2,44 | 2,81 | (0,868)) (1,22) XP 5 3,00 | 3,382 | 0,904 | (4,59) 
2 | —14 | 3,68 | 3,94 | (0,934)! (1,31) 2 +20 | 4,08 | 4,13 | 0,988 | 1,74 

2 +00 | 6,47 1) 5,038 | 4028), 4,44 ame 6 5,02 | 5,18 | 0,969 | 4,74 
a ba 6,55 | 6,23 | (1,051)) (1,47) 3 2 5,67 | 5,98 | (0,948) | (1 67) 
3 +2 6,92 7,27 | (0,952)| (1,38) Ih —12 6,60 6,92 | (0,954) | (4,68) 
hee 8,22 | 8,45 | 0,973 | 1,36 4 +10 | 7,65 | 7,69 | 0,995 | 4,75 

4 +12 | 9,69 | 9,55 | 1,015 | 1,42 Bites 8,61 | 8,57 | 1,005 | 41,77 
5 —2 41,03 10, 72 4,029 1,44 5 +4 9,24 9,46 0,977 1,72 

5 +1 | 11,42 | 11,79 | 0,969 | 1,36 6 | —5 | 10,17 | 10,16 | 4,004 | 1,76 
6 | —5 | 12,71 | 12,94 | 0,985 | 1,38 6 +4 | 41,23 | 11,04 | 1,017 | 1,79 

6 +6 | 14,48 | 13,99 | 4,014 | 1,42 7 | —2 | 12.17 | 12,09 | 1,007 | 4.77 
CpemHee sHayeHHe 1,002 1,40 7 +1 12,83 | 13,02 | 0,985 ie dias 
CpegHee OTKNOHEHHe +0,022 +0,03 8 ey, 13,73 | 13,89 0,988 1, 7h 
8 +3 14,80 | 414,80 1,000 1,76 

9 | —1 15,78) | 45,68 | 4,003" || “477 

COOTBeTCTBYtO- d ’ , , 

ees ee au : y 9 +4 | 16,42 | 16,56 | 0,992 | 4,75: 
WlHe MOJeJIHM i1—vo0, He HMeIOT HHKa- 1o| —2 17,32 | 17,39 | 0,998 1.75 
KOrO CXOJCTBa C 9KCNePHMeHTAaJIbHO 10 44,5} 48,87 | 48.94 | 4.007 | 4.77 
HaleHHbIM pacipeseeHHeM MHTeH- Cpeavee guat enue 0,995. 1,75 
CHBHOCTH B J{MpakUMOHHOH Kap- Cpeauee OTKNOHeHHe +0,010 +0,02 


THHE XJIOpHla OepunA. ; 

C [pyro cTopoubl, JByxXaTOMHble MOJeKyuibl THNa BeX npH HamMuHH ux 
B MapaX HCCJIeAYeMbIX BelleCTB Wa Obl pacnpeseieHHe HHTeHCHBHOCTH (mpo- 
cTat 3aTyxXaloulad CHHYCOHa), peskO OTMHYaIOUleecA OT MOMYYeHHO 9kcnepH- 


WAOaiwiuey 3 Ta6Omuna 4 
Mosnexyaa BeBro; rreop = 1,90 A Moaexyaa BeJs; rreop = 2,10 A 
S) . s 
3 = |Hurenc.| Sreop | Saxcn OP | “oxen. Z | = |urenc. Steop | Soxen aoe "oKcn. 
Ses Soken A Ss hs S3xcn A 
{ +15 2,00 | 2,02 | 0,990 | 4,88 
2) —20 2,83 2,97 | 0,953 | (4,84) n +445 1,83 1,81 1,044 2,12 
2 420 | 3,77 | 3,77 | 4,000 | 1,90 2 | —20 | 2,57 | 2,87 | (9,963) | (2,02) 
A || ea 4,59 | 4,64 | 0,996 | 41,89 ) +20 3,37 | 3,40 | 9,991 | 2,08 
3 +8 BeOS, leed80s 10,0800) 1.88 S| as 4,13 | 4,48 | 09,988 | 207 
4 | —412 | 6,15 | 6,22 | ov989 | 1,88 3 6 4,83 | 4,90 | 9,986 | 2,07 
h +10 7,06 |’ 7,00 | 4,009 | 4,92 BV S40 | 5.50 |= D, 6.8 Ongele |) eonnTe 
BPW ee 7,90 | 7,88 | 4,003 | 4,94 4 440 6,37 | 6,36 | 1,002 | 2,140: 
5 hh 8,63 | 8,66 | 0,997 | 1,89 By c a9 7,48 | 7,42 | 4,004 | 2:40: 
6. kee 9,45 | 9,50 | 0,995 | 4,89 5 ars 7,83 | 7,83 | 4,000 | 2,40 
6 +5 10,36 | 10,25 | 1,014 | 4,92 ae | 28 8,57 | 18,55, | 46002.) Seo: 
Va cee) 44,24 | 44,40" | 4,044 |) 4,99 6 45 Set 9,25 A Ose onde: 
7 ati 441,93 | 11,87 | 1,006 | 4,94 Tee 40,437 410505 a5 OCs” eet: 
8 | —4 12,77 | 12,64 | 1,010 | 4,92 7 aL. 40,83 | 10,79 | 1,004 | 2,44 
8 35) 13,66 | 13,46 | 1,015 | 1,93 Siu| x29 41,57 | 141,50 | 1,0c6 | 2,44 
o) —2 14,50 | 14,23 | 1,049 1,94 8 Ast) 1203h Wdos22" Wag Diels} 
9 +H AS p23 ib s08 aide OU Swe lnedoD Cheduee anadeune 1,000 2.40 
10} —3 | 16,05 | 15,84 | 1,013 | 4,92 Cpennee orkicnenae +0,008 -+0,02 
10 +14,5 1 16,98 | 16,72 | 1,016 ' 4,93 
Cpefuce 3Hayenue 1,005 1,91 
Cpenuee oTKMOHeEHHeE +0,009 +0,02 


MeHTaJIbHOK KapTuHbl. M3 storo MOxHO CAeaTb BbIBO O TOM, YTO B YCOBUAX 
NPOBCHCHUA S/1eKTPOHOrpaduyeckoro SKCHepHMeHTa B MapaX TasoreHuoB Ce- 
pHIIMA TuMepHble (Be2X4) nu WByxaTomuble (BeX) MoneKkyvibl 1H60 Boobue oT- 
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CYTCTBYIOT, JIMOO MIPHCyTCTBYIOT B KOHMWeHTpalMAX, WexKaUx 3a mpeleramu 
YYBCTBHTCIbHOCTH 3/leKTpoHOrpaduyeckoro MeTOoya. Oro HaxXOAUT norBep- 
*KNeHHe B MpHOJWKeHHHIX pacueTax, BbINOJHeHHBIX Bpiospom (14), cormacHo 
KOTOpoMy, HallpuMep, Qua BeF2 50% guccounatun He HacTynaeT BIIOTb Jo 
3000°K, a aaa BeCle— no 2000°K. 

Takum o0pasom, 06a MCMOub30BaHHbIX MeTOa pacuMbpoBKun (paduaJsIbHOrO 
pacipeeeHHA H MOCIeQOBaTeIbHbIX MpHOMMKeHHH) BXIeKTPOHOrpaMM MapoB 
AaroT CormacyroulMecse MexKy coOol pesyJbTaTbl 10 Kondurypaunun (uHelt- 
Hoe CTpoeHHe) HM reoMeTpHuecKUM TapaMeTpaM MovIe- 
Kyl MapooOpasHbix rasloresuyoB Oepuamua (cM. 
TaOl. 5), BIepBbIe MOJIYYeHHBIM B Hallett paore. T'eomerprueckue mapa- 

HurepecHo oTMeTHTb, YTO MexKaTOMHbIe paccroa- MCUP% URC THB Momma 

; OB 6epusnA 
HHA B MOseKyax BeF u BeCl (1,36 u 1,70, coor- 
BETCTBEHHO), ONpeeeHHble chekTpockonuyeckn (}2), ee 
O1M3KH K M@KaTOMHBIM paCCTOAHUAM B MOJIeKyJlaX  Coeaunenna | “Be—x, A 
BeF, u BeCl, (cm. Ta6n. 5), ormmuaach oT mocmeqHux 


c 


WeAvoOmimetia 


Ha 0,04—0,05 A. Cnektrpockonuyeckux JaHHbIX JIA BeF, 1,40+0,03 
Momeky BeBr wu BeJ Het, HO ecM mpeqnonox«KUTD, BeCl, 1,75+0,02 
BeBr, 1,914.0, 02 


4TO M€2KATOMHbIe PaCCTOAHHA B STHX MOJICKYJIaX TaK- 


E BeJ 2,10+0,02 * 
%Ke MeHbUIe COOTBeTCTBYIOWIMX paccTosHHl B BeBre = 2 


4 BeJe mpumepHo ua 0,05 A, To momyuuM 3Haye- * B pa6ore (**) B Tada. 1 


Obl onyuleHa oneyuaTKa B 
HHA, CooTBeTcTBeHHO, 1,86 u 2,05 A, samMeTHO OTMH- gyauenum pacctosuua Be — J. 


'-Yyaloulveca oT 3Hauenuli (Be —Br) = 2,05 A u (Be— 
J) = 2,33 A, nomyyenupix B pa6ore Maprpelipa (18) Ha ocHOBe 9IeKTpOcTaTH- 
—4eCKOM MOJeIH; M0-BHAMMOMY, 3TY OLeHKY Hy?KHO MIPH3HaTb BecbMa rpyOou. 


MockoscKkHit- rocyapcTBeHHbIft yHuBepcuTer Toctynua0 
um. M. B. JlomoHocosa 30 VII 1957 
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Jloxnagnm Akagemun wayrk CCCP 
1958. Tom 118, Ne 6 


PH3HYECKAA XHMHA 


H. C. EHHKOJIONAH u Fr. B. KOPOJIEB 


O BbIXOJAX ®OPMAJIDBAETHAA HW AWETAJIBAErUA 
MPH BbICOKOTEMNEPATYPHOM OKHCJIEHHH 9JITAHA 


(IIpedcmaeaeno axademuxom H. H. Cemenoeoim 80 VII 1957) 


IIpeacraBleHuaA, IIpMBOAAWMe K CYLIeCTBOBaHHIO IIpeJe/IbHbIX BbIXOJOB 
CTaOWJIbHbIX MPOMeXKYTOUHBIX TpoxyKToB (CIII1) B comHbIxX WeNHbIX peaKUMAX 
(1), ObIIM MpoBepeHbI Ha MpHMepe OKuCIeHHA MeTaHa (}, *). B KayecTBe oObekTa 
IA WabHellieH IpoBepKH 9THX MpeAcTaBseHui Obl BbIOpaH CeyIOWMK M0 
CNOXKHOCTH MpeACTaBUTeb YTOMOOrHYyecKorO pxa Mapa*HHOBbIX YIrvIeBOTO- 
poyos — 9TaH. 


MM pT. CT, 


CHO 6 ease 
S$ 


CH, 
S 


ee 0 
204 60 2 Oo uO Hh Bmn 


Puc. 1. Banaue qoOapok NOz H No Ha BBIXOA ambdernyos Hu Ha 
MaHOMeTpHuecKylo KHHeTHKy; 7=—512°, napmenne cmecH CpHg : 202 
25 mm pt. cT.; HeFs-cocya; witTpwx — MaHomeTpHuecKal KHHeTHKA; 
CIWOWIHbIe KPHBbI€ —KHHeTHKa HakonseHun CH2O; wtpux-myHKTHD— 


KMHeTHKa HakonmeHHa CH3CHO; 1,1’, 1'’—6e3 jo6aBKu; 
2,2' £2” — c noOapKolt 0,085% NOs; 3,8’, 3” — c qo6aBKoli 0,33% 
NOs; 4,4’, 4” — pa36apeHve cmecu asoTom B 10 pas 


Hsyyanocb mopeweHHe BbIXOX0B AByx CII] (popmanpyzerngza u allerambye- 
Tua) Ip BapbupOBaHHH YCIOBH BbICOKOTeMNepaTypHoro oKucmeHuA CeHe. 
YcraHoBKa M MeTogquKa paOoTbl onucanbl pauee (1). [Ipucyrcrsue B nomsporpa- 
(puUeCKM aHaIM3UpyeMOM pacTBOpPe CMeCH ABYX aJIbAerHOB He BHECIO HUKAKMX 
OCOXHEHHH B MeTOAMKY aHasusa, NOCKOMbKY O6a OHH JaBalM OTUeTIMBO 
pasrpaHHueHuble BouHbI B 0,05 V pacrpope LiOH. 

OnbITbI NpOBOLUIMCh B ABYX KBapIeBbIX PeAKIMOHHBIX CocyaxX MaMeTpoM 
45 MM H OObeMoM 250 MiI,c O6pa6orKoli creHoKx: 1) npomprBKoit HeF2 (HeF2- 
cocyf) HM 2) mpompiBkolt 1% pacrBopom KeBaO, (K2BuO,-cocyn). 

PesyJbTaTbl OMbITOB IPH HH3KUX aBeHHAX (25 MM pr. cr.) [WIA CMecell, or- 
HOCHT@IbHO OoraTbIX KucOponoM (C2He : 202) mpuBegenbr Ha pue. 1, u3 Ko- 
TOpOro BUAHO, UTO NOOaBKU HHUIHaTOpa payuKanoB (NOz) u pasOaBmenue peak- 
IHOHHOH CMecH HMHepTHbIM ra3soM (Nez) CHbHO yBeIM4YMBaIOT KOHILeHTpalluio 
AKTHBHBIX I[eCHTPOB B PeaKIMOHHOM CHCTeMe, O YEM MOXKHO CYAMTb MO CHJIbHOMY 
BO3pacTaHulo CKOpOcTH Mpupocra AaBslenuA. Berxoy CH2O u CHsCHO npu stom 
MpaKTHYeCKH He MeHAeTCA, T. €. He OTMMUACTCH OT MpeNeIbHbIX BbIXOMOB (}, 2). 
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Te 2ke OMBITHI ObIIM MOBTOPeHEI pu Oouee BEICOKOM JaBleHHu 53 MM pT. CT. 
(cM. puc. 2). Bstxog CH,O no-npexnemy He u3meHauca IIpH BapbupoBaHHu 
B WMPOKUX MpekesaxX KOHWEHTpalWW AKTHBHBIX WEHTPOB HM IIPHMepHO BBOe Mpe- 
BHAT BbIXO CH2O mpu xaBienum- 25 mm pr. cr. B orHomieHHn xe BbIXOLa 
CHsCHO pr cromkHyJIMcb C HeOoKUaHHbIM ABJICHHeM: B CaMOM KOHILe mpespa- 
ILCHHA, KOra IeMHble MpOWecchl B CHCTEME Pe3KO 3aTOPMAXKUBAIHCbh, CKOPOCTb 
HakonmeHuat CHsCHO pesko yBenmuuBamnacbh («cKayoK») (uTO .OCO6eHHO oTUeT- 
JIMBO BHQHO Ha KpHBol J puc. 2), u MakcuMyM KonteHTpawuu CHsCHO jo- 


CTHFasIcCA B TOT MOMEHT, KOPla CKOpocTb mpeupalteHua mo Ap yKe paBHaacb 
HYJIIO. 


MM pT. C7 


fe) 
pe 2 
8 : 
% 
D 10 
Si 
a 
[ <i>) 
% 6 
gts 
6 
-& 
3 QOL 95 Sy 
eS 4 
> 
Sg. 
= Wis) 2 
cq. 
g 0 
g 4 t 6 12 16 mun, 
-—— 


Puc. 2. Bauanue 2o6asoK NOz u Ne Ha BbIXO_ ableruyos 
M Ha MaHoMeTpHuecKylo KHHeTHKy; T = 512°; japnenne cme- 
cu CoH, : 202 53MM. prt.ct.; HeFe-cocyn; 1,1’,/’’—6e3 Jo- 
6ankH; 2,2’,2'’ —c Qo6aBkolt 0,085% NOs; 3,3’, 3’’ — pas- 
OapyieHHe CMeCH a30TOM B 7 pa3. OcTaJIbHble yCJIOBHbIe 
O603HaueHHA Te %Ke, uTO Ha puc. 1 


OueBHHO, UTO B TOT MOMEHT, KOra CKOpocTs no Ap B peaKILHOHHOH CH- 
CTEME CTAHOBHTCA paBHOH HYJUO, WelHble Mpowecchl B He MpakTH4YeCKH MpeKpa- 
ula OTCH, Tak Kak [pH BbICOKOTeMMepaTyPpHOM TOMOreHHOM OKHCJIeHHM yrvle- 
BOAOpOAOB B ras0Bol dase OOAZaTeIbHO OOpasyerca CO, 4TO o2KHO Compo- 
BOK[aTbCA MpHpocToM JlaBeHHA. CyefoBaTesIbHO, MaKCHMYM KOHWeHTpaluu 
CHsCHO, gocruraembiii moce «CKauKa», Heb3A paCCMaTpHBaTb KaK MaKCH- 
MaJIbHbIM BEIXOR CII] B cs02x*KHOH WemHOH peaKIMH MW K HeMY HelpHMeCHHMBI Mmped- 
CTABJICHHA O MIpeeIbHbIX BbIXOJax. Orcioja BbITeKaeT, YTO OOpas0BaHHe CHsCHO 
7ocle OCTaHOBKH peakiHH 10 Ap o6yc10BJIeHO KAKHMH-TO MOJICKYJIAPHbIMH peak- 
IMAMHM HCXOJHBIX HJIH- MPOMe2KYTOUHBIX BeLLeCTB. 

PaccmoTrpHM Bonpoc oO MmpesebubIX BbIXoMax CII] B coxKHO WenHOH pe- 
aKIMH, B KOTOpOM Hapsay C WeMHbIMH NyTAMH OOpasoBaHna u pacxogoBanua CITI] 
UMEeT MECTO HE TOJIbKO MOJIeKYJIApHOe pacxosoBaHne CIIII (7), Ho Takxe u Mo- 
JIeKyAApHoe OOpasopanue ero. Torga paccMaTpuBaeMblli Cy¥aH MOXKHO Tpey- 
CTaBUTb B BUC CXeMbI 


YW (2) 7 
("yA SNe 
wih \ 


re >KAPHbIMH CTpeIKaMH M30OparxKeHbl WellHble, a CBeTJIbIMH — MOueKy- 
japuble mpomecctt. [IpH stom HeoOxoxMMo pasiMuaTb CileqyioulMe TPH Ciyaad: 
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1) CramvonapHas KonteHTpanua CII], koropaa uMesa Obl MecTO Tip Ha- 
IMUM TOKO mpoueccos (1) u (2) (4ucTo WenHOl BbIXOA), Bbille, YeM CTalHO- 
HapHasdl KOHUeHTpallua, KOTOpad HMedla Obl MeCTO IIPH HaMYMH TOKO Mpollec- 
cos (1’) u (2) (yucTo MoweKyAApHbIi BbIXOM). Tora 10Oble H3MeHeCHHA YCJO- 
BHI peakUHH, CMOCOOCTBYIONINEe YBEIMYCHHIO KOHIEHTPallMW AaKTMBHbIX WeHTPOB 
B peaKUMOHHOH cucTeMe (HHHIMMpOBaHHe, pasOaBseHHe CMeCH HHEPTHBIM Ta3s0M 
HT. .) OyLyT yBemMunBaTb BEIxoN CHIL], mockoubky Np yBeMYeHHU KOHICHT- 
pallMH aKTHBHBbIX WeHTPOB BOspactaeT posb mpolleccos (1) u (2) No cpaBHeHHto 
c mpotleccamn (1’) u (2’), a Bbrxog CITI, cneqopatembxo, NIpHOIH3HTCA K YHCTO 
I[@NHOMY BbIXOAy. 

2) Uncro nwenHoli BErXO, HM2Ke, YemM UMCTO MovIeKYJApHbIM. Tora MOBbILIe- 
HHe KOHICHTpalHH aKTHBHbIX WeHTPOB B PeaKIMOHHOH CuCTeMe NOBMeUeT 3a 
co6ol yMeHbilenve BbIxoga CITI. 

3) Uncto menHol BbIXOA NpakTHYeCKH He OTJIMYAeTCA OT YHCTO MOeKYJApP- 
Horo. Tora BapbupoBaHHve YyCJIOBHH peakUHH, BJIMAIOWIMX Ha COOTHCIIeHHE 
CKOpoOcTeli WerHbIX H MOJIEKYAPHBIX NyTel OOpasoBaHuA u pacxogoBanns CII, 
He OyeT BIMATb Ha BHIxoA CIIII. 

Cnyyah 1) mpakTwuecKH HEBO3MOXKHO OTJIMYHTb OT clyyad: 


HaOs0AaBlerocad Ip HEHHUWLMHPOBaHHOM WIM HeOCTaTOUHO HHUIWLMMpOBaHHOM 
OKUCIeHHH MeTaHa (2), a cayyal 3) or cayuaa: ——> CI] —->, nadmtojas- 
werocd Mp WOcTaTOUHO HHMIMMpOBaHHOM OKHCsIeHHH CHa (?). 


06 eaze 
oa ce oe 


% 


BSS CH 


CHO 6 ease 


2 


GH, 


Puc. 3. Bansanne NpMpobl NOBepXHOCTH peakUHOHHOrO cocysa u Ho6apok NOs u No Ha 

BbIXO], aJibJerHoB M Ha MaHOMeTpHueCcKy!lO KHHeETHKy; JT = 462°; japnenHe cmecu 

2CoHg : O2 53 mm pt.cr.; J, 1’,1’’— 6e3 yo6asku B He2Fe-cocyne; 2,2',2’’ — pas6aB- 

mleHHe CMecH a30TOM B 5 pa3 B HeFe-cocyze; 3,3’, 3”’—c jo6asKoli 1% NOs zp. 

He2Fe-cocyme; 4,4’, 4’’— c noOapxKolt 1%NO2% B K2ByOz-cocyye. Octambubie ycuo0B- 
Hble OOOSHAYEHHA Te 2%Ke, YTO Ha pric. 41 i 


Ha6stoqapuimeca ocoOeHHocTH KuHeTHYeCKOrO MoBezeHuA CH3sCHO («cKa- 
YOK» MH JOCTHKeHHe MAKCHMAaJIbHOM KOHWeHTpalun upu d(Ap)/dt= O) moxxo 
OODACHHTb, UCXOAA H3 MpeAMONO*KeHUA, YTO IPH 9TOM MMeeT MecTO cyYali 2. 
Tora oveBnHO, YTO NOKa KOHIeHTpallMA AKTHBHBIX IeCHTPOB B CHCTeMe JOCTa- 
TOUHO BeIMKa, KOHWeHTpalluaA CHsCHO B cucreme crpemuTcs yepxKaTbcen BOI- 
3M 4YHCTO WelnHOrO ypoBHA. C yMeHbINeHHeM KOHIeHTpalHW AaKTHBHBIX WeHTPoB 
B KOH MpeBpallleHHA POJIb Mpotkeccos (1’) nu (2’) yBenHunBaeTcA m0 CpaBHeHHIO 
c mpoueccamu (1) u (2) m BpIxog CHsCHO, Bospacras, crpemutca K BelMUHHE 
YHCTO MOJIEKYJIA PHOTO BbIXOZa. YBeMYEHHE KOHUCKTPalHM AKTHBHBIX ILeHTPOB 
B CHCTeMe JOJI27KHO, C STOH TOUKH 3peHHA, BCera MPHBOLUTb K yMeHbUIeHHIO 
«QOCK auKOBOM» KOHWeHTpaluun CHsCHO. Ecan KkonWeHTpalua aKTHBHbIX WeHT- 
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PpOB MOCTaTOUHO BeuKa, YTOOb! MO%KHO ObLIO MpeHeOpedb MOVIeKYJIAPHbIMH 
MmpoleccaMH M0 CpaBHeHHIO C IelHbIMH, TO «MOCKaYKOBDI» BbIxXo, CHsCHO 
OyAeT MpeebHEIM BbIXONOM. PesyabTaTE OMbITOB, H306paxKeHHble Ha puc. 3, 
HOKA3bIBaiOT, UTO pa30aBleHHe CMeCH a30TOM H O6aBKU uHnuuaTtopa (1% NOz) 
ACUCTBUTEIbHO YMCHbINaIOT «OCKaYKOBbIH» BbIXO CHsCHO, mpuyem Bbrxoy 
CHsCHO npu wantuuposanHoli peakitHu He MenseTca mpu mepexoge or HeF2- 
cocyqa kK Ke2BusO,-cotyay, xora ckopoctb okucnenua no Ap, aBjAloulaAca 
MePpHJIOM KOHICHTPalMH aKTHBHBIX WeHTPOB, pH 3TOM 3aMeTHO YMeHbIlaeTCcs. 
ITO MOsBOIAeT paccMaTpuBaTb BeMunHYy 0,03% CHsCHO sz raze Kak npesenb- 
HbIM BbIXO WIA aHHOH TeMNepaTypbl, WaBJIeHHA HM COCTaBa CMECH. 


% 
a 6 
8 MM PT. CT. 
o 10 
Bid We ie” a ee 
% te 
93 3 
8 6 
y 
wl? 2 4 gg 
oO 
oY4f 2 
ee 


4 8 @ 6 2 ah 0 oA 56 40 44 MUM. 


Puc. 4. Bauanue mopepXHocTH peaKiMoHHOro cocyya MH RoOapok NOs Ha BbIXOA abyeru- 

OB HW Ha MaHoOMeTpa4eckylo KuHeTuKy; T = 512°; gapmenue cmecH 2CeHg : Oz 53 mm 

pr. ct.; /,/’,/’’— 623 qoOapku B K2ByOz-cocyme, 2,2’, 2’’ — 6e3 o6asku B HeF2-co- 

cyqe, 3,3’,3’" —c qo6apkot 1% NOs B KeByO7-cocyne. Octambuble yCJIOBHEIe o60- 
3HaueHHA Te Ke, TO Ha puc. 4 


MakcuMaJbubiit BbIxo, CHsCHO («mocuieckaukoBbiii»), KaK BUAHO H3 pu. 3 
C H3M€H€HHe€M KOHICHTpalWH aKTMBHbIX WeHTPOB B peaKIHOHHOH cucTemMe He 
peTepleBaeT CHCTeMaTHUeCKHX H3MeHeHHH (KaK HM CyeOBasIO OXKUTaTb Ha OC- 
HOBaHHM MpesaraemMoH HHTepmperTaluny). 

M3 puc. 3 u 4 BugHoO, 4To BbIxog CH2O B caryuae cmecel 2C2H¢6 : Oz craHo- 
BHTCA (yHKUMel yCIOBHH peaKUMH: YCJIOBHA, NIPHBOAAULMe K YBeIHYeHHIO KOH- 
IeHTPalWH AKTHBHBIX WeHTPOB B CHCTeMe, YBeCJIMYMBAalOT BbIXO, CH20. O6pa- 
6oTKa peaKI[MOHHOrFO Cocyyja pacTBopom K2B4O, Tak xe, kak MH B CJTyuae OKHC- 
meHua CHa (*), yMeHbilaeT cKkopocTb peakuuu mo Ap no cpaByeHuto c HeF2- 
cocyjoM. IIpu HevHuMHpoBaHHOM oKuceHuH C2H6» nepexog ot He2F2-cocyna 
k KeBaO,-cocyky CompoBoxkaeTCH 3HAUHTeIbHBIM YMCHbIIeCHHeM CKOPOCTH 
peaKIWHH HW OJHOBPeMeHHO CHJIbHbIM MaeHHem BbIxofa CH2O (cp. kpuBpie J’ u 2’ 
puc. 4). IIlpu wHumuupoBaHHoM oKHcsIeHHu C2He6 BbiIxogq CH2O npaktuyeckn 
He MeHAeTCH mpH mepexoye or H2Fe-cocyya K KeBaO,-cocyny (KpuBple 3’ u 4’ 
puc. 3), 4ro nosBomAeT CuNTaTb BbIXO CH2O0 B 9ToM cilyyae MpesembHbIM. Ta- 
KMM OOpa30M, IIpH HeMHHWMMpOBaHHOM OKHCJIeHHN cMeceli 2C2H6 : Oz, B oT- 
aimune or cmecelt C2He : 202, ckopocTb MoweKyApHOoro pacxojonaHna CH2O 
CTaHOBHTCA COH3MeEPpHMOM CO CKOPOCTbIO ero WemHOrO PacXOJOBaHHA, a BbIXOJL 
CH:2O cranosuTca HuxKe Mpesembuoro. I[pu cuibHOM HHUILMHPOBaHHH CKOPOCTb 
MOJIEKYJIAPHOrO MYTH HeH3MepHMO MeHbIIe, YEM CKOPOCTb MenNHOrO, HM BbIXO] 
pakTHuecKH He OTJIHYAeTCA OT MpelebHOrO. 


VWucruryT xumuueckon (u3nku Ioecrynuao 
Akajlemuu HayK CCCP DT NAUL AGS YF 


UMTUPOBAHHAS JIMTEPATYPA 
1H.C. Exuxononsau,l.B. Kopounes, I. Tl. Capymkuua, KX, 31, 


Ni 4, 865(1957). 2 H.C. Exunxkoaonsn, I.B. Koposes, JIAH, 118, Ne 5 (1958). 
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Jloxnxagn AkafleMun Hayk C.GGP 
1958. Tom 118, Ne 6 


PHBHYECKAA XHMHA 


O. A. MBAHOB, H. B. ®OK u B. B. BOEBOACKHH 


PEAKUMA METHJIbHbIX PAJHKAJIOB, TOJTY 4EHHBIX 
mO METOAY NOJIAHH, C JEATEPHEM 


(IIpedcmaeaeno axademuxom H. H. Cemenoeoim 26 VII 1957) 


B mocmequee BpeMA B AHTepaType NOABHJICA pA paOoT MO HMCCeOBaHHIo 
lpolleccoB TepMHYecKOrO WH @OTOXHMHYeCKOrO paciafa OpraHHuecKux COoe/IH- 
HCHHH, OOpasylOulM4X B MepBHYHOM aKTe pacnaya payukan CHs, B lpucyT- 
CTBHH MOJIeKYyJIApHOTO elitepusa (1%). 

STH UCCeOBaHHUA MpOBOAATCA B OCHOBHOM JIA OMpeeIeHHA KOHCTAHTbi 
CKOPOCTH JJIEMECHTAPHOH PeakKUHH SaMelWeHHA METHJIbHOFO pafukaa: 


CH 2: Dy =. CHD 2D: 


B yka3aHHbIX paOoTax He Obl0 OOHapyKeHO MeTaHa, CoepxXalero Goee 
OfMHOro aToMa jlelirepux. Ormerum Tombko, uto Hec6u, Topgon u Cur (°),. 
TIpOBOAUBUIMe (POTOIH3 CMeCH alleTOHa C JeHTepHeM BMNPHCYTCTBHH HeOObIUNX 
KOJIHYeCTB PTYTH, HallwiH Hapsyy c CHsD HesHaunTeibuble KoNMYeCTBa CH2De. 

C mpyrow cropoup, Mapzanetmpuan, apuicxui, Hontopak u Boesoz- 
cKHH (°) OOHapy2xXuIH OobUIMe KONMUeCTBa PIyOOKO BeHTepHPpOBaHHOrTO Me- 
TaHa, IIpH H3yYeHHH B3aMMOJeCHCTBHA C JeHTeEPHeEM METHJIbHbIX PalMKaJIOB, M0- 
JIYYeHHBIX TPH peakUHH aTOMOB H, BbITATHBaeMbIX M3 SeKTPOpaspAa, C ose- 
cpuHamn. ABtopbi MovlaraioT, UTO STH JaHHbIe MOXKHO CUHTATh NMOATBepKTeHHeM 
BbICKa3aHHOH MMM paHee (*) PHMOTeS8bI O CYIIeCTBOBaHHH OOMeHa BOsOposa 
CBOOOJHBIX PaHKaJIOB C MOJICKYIAPHbIM JeHTepHeM. OTH ONBITHI Obi MmO- 
CTABJICHbI Tak, YTOOb! HCKJIOUKNTh yyacTHe aToMoB D B peaKUHH, Tak KaK MO- 
JIEKYJAPHbIN JeMTepHh B pAJe.ONbITOB MPHMEWIMBaICA B TOM MeCTe CTPyH, 
Te B8SanMOJelhcTBHe aTOMOB H c HelpeeJIbHbIMH COCHHEHHAMH MOXKHO ObIIO- 
CUHTaTb 3AKOHUHBIUMMCA. 

Tlospnenue mouv3aMelleHHbIX Me€TaHOB He MOTJIO ObITb CBH3aHO C HHS3- 
KHMH JlaBJICHHAMH, IPH KOTOPbIX MPOBOAHIUCh ONMbITHI C 3IEKTPOPaspAOM, Tak. 
KaK OblIO NOKasaHO, YTO pH doTonuse alleTOoHa Hw HOAUCTOrTO MeTHa H3Me- 
HeHve aBJICHHA OT WeCATKOB JO HECKOJIDKHX JeCCATHIX MMJWIMMEeTpa PT. CT. 
He IIPHBOMJIO K NOABJICHHIO TIyYOOKO COMeHEHHbIX M€TAHOB *. 

OObaAcHeHHe yKa3aHHOrO MPOTHBOpeyHA MOXEeT JEKATh B pasHUHbIX 
NYTAX MOMYYCHHA MeTHIbHBIX paukKaos. Tlostomy Mbl MocTaBHIH cBoely 
3amayel usyyueHHe peakuMH Cc D2 MeTHJIbHBIX palMKasOB, MOYYeHHbIX KaKHM- 
H60 2pyruM cnocobom. 


Mp! nowlydasIM MeTHIbHbIe paluKabl 10 Metoxzy Tonsnu (8) no peakuun: 
CH3J ++ Na = CHs + NaJ. 


PeakUHA MpPOBOLMAaCh B MPHCYTCTBHU MOJIeKYyJApHOrO Aelirepus, KOTOPbIit 
HCHOIb30BaJICH B KayecTBe Ta3a-HOCHTeIA JIA nNapow Na. Cxema ycTraHoBKu 
moka3aHa Ha puc. 1. PeakiMouHbili cocyy, B KOTOPOM coequHAMIMCh cTpyH CH,J 
MW MeHTepuxA, HacbIMleHHOrO NapaMM HaTpus, mpescrapian co6ol KBapweBbilt 
UMJIMHAP, COCMMHCHHBIM Yepes COMO C MOLOUKOM, CORepxKaBlleH HaTpuu, un ue- 


* OTH pesyibTaTEl Opi mosyyenst A. C. Uepupmmesoit. 
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pes Apyroe costo ¢ KonO0li, B KoTOpoli Haxogunca CHsJ. Temneparypa s10- 
AOUKH C HaTPHeM BO BpeMA OIBITOB NoOWepxkuBasacb 450°. 

B Tex ciyuaix, Kora KeaTebyo Olio UCKMIOUNTS OObeMHYIO peakILuI0, 
AOHodKa C HaTpWeM He HarpeBanach. JTapnenue CH3J B peakI[HOHHOM cocyye 
Obio paBHo 0,5 MM pr. cr., JaBnenue De 10 mm, CKOPOCTb CTpyH paBHa 
8,5 cm?/mun. IIpoqyktbi peakijuu BMecte c HelpopearMpoBasuum CHs3J mpo- 
XOMMJIM YePes 3MCCBHK, OXJaKRAeMbIM AHIKUM a380TOM, Te BbIMOpaxKHBaJIHCh. 


Puc. 1. Cxema yctanoskn. 1,2,3—Kon6n1 c CH3J, D2 u He cooTsetcTBeHHo, 
4 — NopyluKa WIA yaBMBaHHA MapoB pTyTH u3 MaHoMeTpa, 5 — BeHTH- 
uM, 6 — Manel c *xuAKUM CH3J, 7 — nomouxa c Na, & — peakUMouHblli 
cocyd, 9 —conno, /0 — memOpaHHbIii Manometp, JJ, 12—neun, 13 — 
mae, C AKTHBHpOBaHHbIM yruiem, J/4— mopywKa, 15 — 3meepuk, 16 — 
JIOBYWIKa C AKTHBHPOBaHHbIM yrueM, /7 — rpeOenKa AMA OTOCpa mpcO Ha 
aHasu3, 18 — nopyuika, 19 — coequHeHuec HacocoM, 20 — TepMonapHBIi 
MaHoMertp, 2/ — coeMHeHHe C PTyYTHbIM MaHoMeTpoMm, 22—Kanuauap, 23 — 
coeMHeHHe Cc aTMociepol 


HOMMCTHIM MeTHJI, a TaK*Ke 9TAaH H [pyrve KOHJeHCHpyeMble MPOLYKTbI peakWun. 
MeraH HW 4acTb JeHTepHA yaBIUBAaJUCb B JIOBYIUKe C AKTHBHPOBaHHBIM YTvieM, 
pacnoJIO%KeHHOH 3a 3MeeBHKOM H Tak2Xe Oxsla%KaeMol %uHAKUM a30ToM. Ilocie 
OKOHYaAHHA ONbITa WehTepu u3 9TOH NOBYWIKH OTKAaUNBaJICA, a MeTaH NOCTy- 
Tlall Ha aHamu3. Macc-cnekTpoMeTpHuecKHH aHasu3 MO3BOUA CYAHTb O COfep- 
XKaHHU pa3MUHO JelHTepUpOBaHHbIxX MeTaHoOB. AGcouOTHOe KOJIMYECTBO MeTaHa 
B OOJIbIUHHCTBe OMbITOB He ONpedeAOCb. 

B psxge OMbITOB BHYTPe€HHAA MOBEPXHOCTb peaKUMOHHOFO Cocya NOKPpbIBa- 
WlaCb HaTPHeM, HAHOCHBINMMCA Ha MOBepXHOCTb B BHJe Kalleb WIM B Bue 3ep- 
Kana. Kanu noslyuanucb mu60 npu pasOpbiIsrHBaHHH MOMeULeHHBIX B cocy]L 
KYCOUKOB HaTpHA MyTeM Obicrporo HX HarpeBaHHA, MOO pH ero ObICTpOM Ha- 
rpeBaHuH B JOMOUKe C OMHOBPeMeHHEIM MponycKaHveM CTpyH jeitepus. Sep- 
KaslO MOyYaOcb pH MOCTeMeHHOM HarpeBaHHH HaTPHA, MOMeIMeCHHOFO B Co- 
cya, no 300°. 

B paGore ucnomb30Baca elTepHi, MOMyYeHHbIM SIeEKTPOJMTHYeCKH U3 
D2O u ounmaBluiuiica oT mpumeceH Auddpy3su uepes Malaqvesbld KanuJap. 
CHsJ neperouasicd Ha peKTHuKAaWMOHHOH KovionKe (T. Kun. 41,5—42°, nl? = 
=1,532). Harpuii npumMeHasicA XHMHYECKH YHCTHIM HW JONOHUTeIbHOH OUNCTKe 
He modBepraca. a 

Bil ompeyeseH COCTaB MeTaHOB, MOJYUCHHbIX B UHMCTOM KBaplleBom cocyse 
B HHTepBale TemMnepatyp 20—480° (puc. 2). B stux ycloBuAX B OCHOBHOM 06- 
pasyrorca CHa u CHsD. KosnuectBo nomufelitepHpoBaHHbIX MeTaHOB He- 
BeJIMKO H JIHIUb B HeEOObIOM HHTepBasle TeMMepaTyp BOmH3H 2CO° ZoxoLHT No 
18—20%. OrnoweHue CHsD/CHa4 sospacraer B uHTepBaie 20—100° or 0,6 
Qo 2, a Mp fambHeliliemM MOBbILIeHHH TeMNepaTyp He H3MeHAeCTCH. 

Bpiio HaliyeHo, 4TO COsepxKaHue elirepuA B OOpasyiollNXCA MeTaHax Cy- 
IeCTBeEHHO H3MCHACTCA IPH OCaKMeHHH Ha MOBeEPXHOCTH Cocyfla MeTasIHUe- 
cKoro HaTpHa u3 cTpyn. JlambHeHHe ONBITH! NOKaszasH, YTO CBASb MPOMeHTHOTO 
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COepKaHuA pasM4yHO eiTepHpOBaHHBIX MeTaHOB C TeMilepaTYPOH 3aBMCH 
OT TOO, KaK HaHOCHJICA HaTpHi Ha MOBeEPXHOCTD. 

IIpu noKpbiTuu MOBepXHOCTH CocyAa 3epKasiom HaTpHA (pc. 3, /) MpoueHTHO! 
colepxKanue riyOokoselirepHpoBaHHbIxX MeTaHop (CDa, CDsH u CHe2De) mp1 
KOMHaTHOH Temiepatype B 5—8 pa3 Ooublle, eM B UMCTOM KBaplleBOM cocyjle 
Ilpu moBbiuieHHu TeMMepaTypbl MpoWesT TryOoko fleliTepHpOBaHHbIX MeTaHO! 
nafaeT. Ham mpedctaBsiaerca, OMHakO, YTO NaqeHuve He CBA3AHO C YMeCHbILeHHE 
cKopocTH oOpasoBaHHA CDa Hu Apyrux : 
YTSXKEICHHBIX MeTaHoB. IIpambiM ONbITOM % 

MO H3MepeHHIO CYMMAapHOM KOHIeHTpaluH =n 

MeTaHOB OblWwIO WOKa3aHO, 4YTO TIpH NOBBI- 
IUeHHM TemNepaTypbl Wo 70° BEIXO, MeTa- 
HOB B IIpHCYTCTBHM 3epKaJla pacTeT NIpH- 
mMepHo 8B 10 pas. IlaqeHue npomexHTHoro 
cowepxaHua CDs, CH2Dz2 u CDsH moxer 
ObITb, CJI€AOBATeIbHO, OObACHEHO HaJiH- 
yHeM TeTepOreHHOH peakUHH Ha noBepxHo- 4 
CTH HaTpHA, NPHBOAALLLeH B OCHOBHOM K 00- 
pa30BaHuto CH4 wu CHsD. 

BC ae Puc. 2. SapucuMocTb oT TemMepaTyp) 
Had peaKWMA HeESHAUHTeMbHa HW NOMA CC OT — AponeTHoro comepKaHUs MeTaHOB, Mody 
o6beMHOrO o6pa30BaHisl MeTaHa COCTaAB- yeHHBIX B UMCTOM peaKIHOHHOM cocy/ 
siseT BCero WHUIb 1/;. IIpuH 3TOM MeTaHHt, a — CHa, 6 — CHsD, ¢ — CH2aDx 
NO.YUeHHbIe H3 pakukaloB CHs, o6pa3o- 2—CHsD, d —CD, 
BaHHbIX B OObBeMe, COfepxKaT Tropa3yo 
Ooulblue WEHTepHA, YEM B CJly4ae 3epKasia HaTpusa (puc. 3, //). O6paimraer Ha ceb: 
BHMMaHve MaKCHMyM JeHTepw3sauHu BOsmH3H 70—80°. IIpu Oomee BbICOKH: 
TemnepaTypax mpeoOsmagqair onasth CHa u CHsD. 
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Puc. 3. 3aBMcHMocTb OT TeMMepaTypbI MpOleHTHOFO CokepxKaHHA MeTaHOB, Mowy- 
YeHHDIX B Cocye, MOKPbITOM 3epKasiom Na (/) H kanuamu Na (//). O6o3HaueHua Te 
*Ke, YTO Ha puc. 2 


CyleCTBeHHO OTMeTHTb, 4TO wlerkuii MeTaH CHa He oOmMennBaetca c D 
Kak B IIpHCyTCTBHH 3epKasla, TaK HM IPH HaIMYHM Kaleb HaTpUA. 

M3 9THxX JaHHbIX, a TakXKe u3 TOFO (pakTa, 4TO Comep2xKaHue CDsH scery 
MeHbile CDa u CD2He, ceqyer, uro rayOOKOOOMeHHbIe MeTaHbI B Hallux Obi 
TaX He MOrIM NOABHTbCA B pe3YyJIbTATe MOCeLOBAaTeIbHOL 3aMeHbI aTOMO 
H ua D B HacbIlleHHbIX MeTaHax. CreqoBaTenbHO, m0 KaKOMY Obl Me€XaHH3M 
HH MpOxoHo O6pasoBanue CH2D,, CHsD u CDa, ator o6mMen JomKeH mpoHcxc 
QMTb IPH yuaCTHU MeTHJIbHbIX PaluKaJoB. 

Pacnpeyenenue JeliTepHpoBaHHbIX MeTaHOB B HallIMx ombiTax oTramuaerc 
oT pacnpefeienua B onbitax Mapyaneliimpunu, Uaputickoro, BoesoycKor 
u Tlonropak (°), 4ro yKa3bIBaeT, N10-BHHMOMY, Ha pa3JIMUHBIi MexaHu3M H. 
-OOpa3s0BaHHa. 
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Pos nopepxHocru Na B oOmeHe paqukanos CHsc pelitepem B Halllem cyuae 
HeECOMHEHHA, OMHAKO JaHHbIX JIA MOCTPOeHHA eTaIbHOrQ MeXaHH3Ma, KOTOPbIL 
Obl OODACHHJ XapakTep JeHTepH3allHH MeTaHOB, a Take MAKCHMYM Mp TeM- 
neparype 70—80° B HacToaulee BpeMA HeMOCTaTOUHO. 


Kacbenpa xumuueckoli KHHeTHKH floctynuso 
Mockosckoro rocyfapcTseHHoro yHuBepcuTera — 19 VII 1957 
uM. M. B. JlomoHocosa 


UactutytT xumuueckoli u3uku 
Akajemun HayK CCCP 


UNTMPOBAHHAS JIMTEPATYPA 


La pl -GeMajury, E.W. R:Steaic ie, CanadsJ.:Chem:, 30;800:(1952)..2, EB. Wi haist- 
telseae Ea kers teevarcice, Sea Chem se hysayredp 9031953) week es ReeRDAbyebtats 
Eee Weskeers the aichice, Canad. Ji. Chem.,.82) U3 (1954)e>  4eR2 DasSio ui fives Rak. Wotdle 
AetectetiaS yan Wie dle a mig lw dee elms Chem soce, 76, ol 7a (loso) a) sao ulemrNeersa DEVE 
Ave Sa GO dio m,s Oo. ko .o, mi t hye Jee Aimer Chet coca 76 lore (1956) suena es em Mean = 
Raneuweauau, T. B. Waputcxuh, B. A. Nontopax, B. B. Boespos 
Geka Mee se All CCCP @ Xr 956205116. ax Bit bi bso 1eiB1Oyl (GrKaHylauelic ais euuale ap) OneE 
Cima, IPE IE, INCA a mela Oumur eg i, HUNG ilh Oils (Gay 2 Isl We Jnleurt ell 
Me Onuabh VelneZS. puys. Chen. Lilesora(l930): 
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Jlokaaye AkayeMun HaykK cCccP 
4958. Tom 118, Ne 6 
BHOXHMHA 


B. Bb. EBCTHPHEEB u B. A. TABPHJIOBA 


0 MEPBHYHOM BOCCTAHOBJIEHHOM ®OPME HEK OTOPDIX 
POJICTBEHHbIX XJIOPO®HIJIY COENMHEHHH 


(IIpedcmaeacno axademukom A. H. Tepenunolm 4 XI 1957) 


B wamux mpesbitymux paGorax ('4*) Obl0 yCTaHOBJeHO, 4TO (poTox HMH- 
yecKOe BOCCTAHOBIeHHe XlOpodussia MW peomuTHHa MpoxoMMT B ABe cTajMH. 
B pesyabprare nepBoli craquu, saksioualonlelicA B (OTOXHMHYCCKOM MepeHoce 
9JIeEKTpOHA OT BOCCTAHOBHTe/IA K MHITMeHTY, OOpasyeTcA MepBHYHaA BOCCTAHOB- 
jleHHasd (popMa moceqHero, OOsafaroulad CBOMCTBaMU cBo6osHOrO pawuKala — 
CeMUXHHOHa. OObeKTaMM uccleqoBaHHA B JaHHOH paOoTe Obln mpoTodeo- 
(buruH, OakTepvodeopuTuH wu remaTonopdupHy, cnoco6HbIe K OOpaTHMOMY 
(poToBoccTaHOBsIeHHIO Ip KOMHaTHOM Temnepatype (%, *). 

IIporodeobuTnn uv GakTrepnodeouTHH MOJyuaucb HAM, COOTBETCTBEHHO, 
U3 YCTEIX MpenapaToR mpoToxsopouia H OakTepNoxsopopuia myTem deo- 
(UTHHU3aLHH UX SPHPHbIX PaCTBOPOB : 
B30aITbIBaHHem c 10% commHOH KuCIO- 10 
TOM H MOCMeLYIOULMUM OTMbIBAaHHeM BOON. 

Hcnomb30BaHve Oe3MarHHeBbIX COe- 
JMHeEHHH JIA CIeEKTPOOTOMeTpHUeCKUX 
HCCJIEMOBAHHH OObACHAeTCA TEM, UTO MbI 
HaflesJIMCb, HCXOJA W3 CpaBHUTeJIbHbIX 
JAHHbIX, MMCIOMNLUXCA LIA XMOPOua Q5 
cbeodutuHa (”, 18), YTO BO Bcex Cayuastx 
BOCCTaHOBJICHHbIe (OpMbl MHTMeHTOB, 
He coOfepKalllux MeTasua, OyLyT Oosee 
ycrohunspimu. Jia cnekTpambHoro 00- 
Hapy2KeHHA MaOWJIbHOH BOCCTaHOBJIeH- 
HOH (OpMbI IIPHMeHAIAaCb Ta Ke MeTOAU- 
Ka, 4TO H B Mpesbilyuiux padorax (', ”), a 700 600 abd 400 
a MMeHHO ClieKTpOPoTOMeTpHA pH HH3- ae 
KHX TeMMepaTypax. OBaKyHpOBaHHble 
IMpHAMHOBEIe pacTBopEI nurMentos, co- PMC: 1. Cuextp nornomenna nepsnunoit 
lep2KalllMe BOCCTaHOBUTeIb, OXsaKa- BOCETAROBNSHECH, GOR re aes 


JIMCb B CMeCH CIIMpTa (HJIH alleToHa) C TBepyoii yrmeKucoTOH Wo — 40° B mpo- 
3pauHom cocye J[broapa H OCBellaIHMCb CBeTOM JIaMIIbI HakanuBaHua 300 Br ue- 
pe3 KOHJeHCOp H CBeTOHJIbTP, COOTBETCTBYIONLHH MOTOMeHHIO JaHHoro mur- 
MeHTa. M3mepenue cneKTpa MpousBoyusoch Ha ciekTpodotometpe Bekmana 
CHaO2KeHHOM OXJlaxkJaloulel TepMocTaTupyrouleli ycTaHOBKoli. 

Ha puc. | MbI Iipeake BCerO IPHBOAHM WIA CpaBHeHuA Oosee MOBI, YeM 
onyOIMKOBaHHbIli paxee ("*), CHeKTp MorsonjeHuA MepBHYHO!i BOCCTaHOBIeHHOH 
popmbl beouTuHa a*. Panee Mbl yKasbiBanu Ha HaMuHe y NepBHYHOH CopMbI 
STOFO IIHTMECHTA TOKO MIIOCKOrO MaKCHMyMa B OOnacTH 470 mp ('). Kpome toro 
MaKCHMyMa, OblJIM OOHAPy2KeHbl MaKCHMYMBI B Ooslee JWIMHHOBOHOBOL (620 mw) 
M4 Ooee KOPOTKOBOMHOBO! (340 Mu) OGacTax cneKTpa, IpH4em HauGomee pesko 
BbIPAKeHHbIM ABIIACTCA HMCHHO yJIbTpacHomeTOBbIi MakKCHMYM. 

IIpH ocBelleHuH SBaKYHpOBaHHOrO MupH_MHOBOrO pacTBopa mpotodeodu- 
THHA, COepKalllero ackopOuHoByW0 KucHOTYy, npH —40°, ucxoqHaa %KenTOBaTO- 
seeHad OKpacKa ObicTpO MeHseTCA Ha Kpacuyto. Honyuatomuiica MpOAykT Boc- 
CTAHOBMeHUA OONaNaeT NOBOMbHO XapaKTePHbIM CHeKTPOM MOTOLLeHHA (puc. 2) 
C HeOOJIbLIMM MaKCHMyMOM oKow10 640 Mu, IByYMA MaKCHMYM€aMH B OO1acTH 550— 


k 


JOO mye 


* Cnektp cuaT mpu yuactan E. B. Maxumnoit. 
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555 4 520 Mp, ocrpbIM MakcuMyMoM oKow10 460 My, W IJIOCKHM M€aKCHMYMOM OKOJIO 
400 mu. B aHaSpoOubIX ycyloBHAx np —40° sTor npoxyKT, m0-BuquMOMY, 
AOBONbHO YCTOHYMB, Tak KaK CMe€KTP BOCCTaHOBJIeHHOrO pacTBOpa MeHsAeTCH 

MCANCHHO, BCeNCTBHe YerO H3MepeHHA Ha CNeKTpo*oTomerpe yaeTca MpoOBo- 
AMTb O€3 sarpyqHennit. [pu snycke Bosqyxa u Ba6aNTHIBAHHH mpuH —40° cnekTp 
MIHOBCHHO CTaHOBHTCA MCXOAHBIM C OYCHb XOpoOltel OOpaTuMOCcTHIO. Tak xe ObI- 


CTPO IIpOXOAMT peakIHA STOFO MpoOLykTa Cc cacbpanuHoM, puOodiaBHHOM H pAOM 
Apyrux KpacuTesel. 


43 
i2 
/ 
vl 
Og 
a4 4d 
Souter 
700 600 500 400 500 pe 


Puc. 2. PoropocctTaHoBsenne mpotodecthuTuHa. Ocpeulenve B MUpH- 

AMHe acKopOuHoBoli KucMoToH (2-10-2M). Ocsemenne 3 mun. uepes 

cBetoduabtp OC-11. Cnexrppr normomenua: /—ncxofHoro mHrMeHta, 
2—nocae ocpemjeHua mpu —40°, 3—mnocne. ocnemenusa npu-+ 20° 


IIpu nogxorpepaHuu (boToBoccTaHOBJIeHHOTO pacTBOpa AO KOMHAaTHOM Temie- 
paTypbl OKpacka ero CTaHOBHTCA 3eeHOBAaTO-xKeNTOH. M3mepeHue cmekTpa No- 
Ka3bIBaeT, UTO KpaCHbIi IpOLYKT MepeXOAUT YaCTHUHO COPaTHO B MCXOHBIM NHT- 
MeHT HM YaCTHUHO B BOCCTAHOBJICHHbIH MpOLYKT, NouyuaroulMlica HenocpeCTBeH- 
HO IPH OCBeleHHH 9TOFTO pacTBOpa Mp KOMHAaTHOH Temmepatype (cM. puc. 2). 
3yeCb MbI, CJIe@MOBaTeJIbHO, HMeeM KapTHHY, NOMOOHy10 TOM, KOTOpad MMeeTCA 
B Clyyae deoduTuua a (18). Mcxoya u3 OOHapyxKeHHbIX HaMH CBOHCTB KpacHoro 
MpoOykTa BOCCTaHOBJeCHHA MpoTopeocmuTHHa, MOXKHO JlyMaTb, YTO OH Mpel- 
CTAB ACT COOOIO HEH3BECTHY!O paHee, MePBHYHYIO BOCCTAHOBJICHHY!O (POpMy Mpo- 
TodeopuTuHa. OcpemleHue pacTBOpa MpoToxopoduia B TeX *e YycCOBHAX 
mpu —40° He MpHBOLMT, Kak H B Cyuae XMOpodua a, K OTHOCHTEIbHO ycToH- 
YHBOMY H3MeHeHHIO crieKkTpa. Ilo-BuqMMOMY, H 3eCb OOpaTHad peaKUMA NepBuY- 
HOH COpMbl B TeEMHOTE B CJLYYae MAFHHeBOFO MPOM3BOAHOFO. HAeT OUCH ObicTpo, 
YTO He JaeT BO3MOXKHOCTH MpOM3BeCTH CIeKTpocOTOMeTpHyeCcKHe H3MepeHHA. 
Sro NONTRepKLaeTcA OMbITaMH C H3MepeHHeM J/IeKTPOMpoBOAHOCTH (**). 

MoropoccTaHoBJeHhe OakTepHoeouTHHa MpOXOMMJIO Np HHU3KOM Temuepary- 
pe oueHb GbICTpO HU OObINHO MPHBOLHIO K OOPasOBaHHlO XKEJITbIX OTHOCHTECJIb- 
HO YCTOHYMBbIX MPpOAYKTOB TuIyOOKOFO BOCCTaHOBJeHHA, MO-BHHMOMY, YaCTHY- 
HO JeCTpyKTMBHOrO xapaktTepa. IlosBneHNe HeycTOowuMBOrO MpoMexkyTOUHOrO 
MpoOkykta yanocb HaOOAaTb Comee YeTKO B CyYae HCNOMb3OBAHHA B Ka- 
yeCTBe BOCCTAHOBHUTeIA cbeHuITHApasuHa. M3-3a HeycTowuMBOcTH STOrO Mpo- 
WyktTa axe pv Hu3KOl TemMepatype CMeKTp eFO yflaJlOCb CHATb TOJbKO MIpH- 
61u3uTeIbHO. On O6aqaeT MaKCHMYMOM MOrsouleHHA B OOacTH 640 Mp u, TO- 
BHAMMOMY, HeHTHYeH C HeyCTOMUMBIM MpOAyKTOM, HaOsOMaBUIHMCA paHee 
Kpacuoscekum u BottuoscKxoli (44) mpH BoccTaHoBleHHH OakTepHodeouTHHa 
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c nomoutpio Na,S mpa KOMHAaTHO Temmepatype. B TeMHOTe STOT IIPOAYKT yrKe 
IIpH HH3KOH TemMepaType ObicTpO MepexOQUT YaCTHYHO B MCXOMHBIM MMIMCHT H 
yYaCTHYHO BO BTOPHYHbIH BOCCTAHOBJICHHbIM MpOAyKT *KeITOBAaTOTO UWBeTa 6e3 
XapaKTepHbIX MaKCHMYMOB B BHAMMOM YacTH CieKTpa. : 

CyuecTBoBaHve HeycToHunMBol MepBHYHOH BOCCTAHOBJICHHOU (bopMbI HaM 
yla0cb OOHapy2KUTb HM B Cy4ae remaTonoppupuHa. IIpu ocBellleHHH 6eJIbIM 
CBeTOM MMPHAMHOBOTO pacTBOpa B MIpPHCyTCTBHH aCKOPOMHOBOM KMCJOTbI TIpH 

—40° po30BaH OKpacKa 

40 pacTBopa ObicTpo mepexo- 
MT B OpaHxKeByo. Ha 
puc. 3 moKa3aHbl HaOJIO- | 
yaBuIvech B OHOM KB | 
ONbITOB H3Me€HEHHA CIMCKT- | 
pa norsomenua 3a 30 cek. 
ocpeueHua npu —40°. B 
pesyibTaTe COoTOBOCccTa- } 
HOBJICHHA YMeHbLUaach § 
BbICOTa MAaKCHMYMOB HC- } 
XOJHOrO MMIMeHTa H YBe- 
JIMUHBasIOCb TMOrsOuLeHHe 
B OOmacTH oKom0 460 Mp. 
Bomee JJIHTebHOe OCBe- | 
WleHHe He MPHBOAHO K J 
JlaJIbHeHiWieMy H3MCHeEHHIO | 

600 500 420 me cuieKTpa, TO OObACHAET- 

Be aa CA, N0-BHJHMOMY, JOCTH- 

Puc. 3. U3menenue cnextpa remaTonoppupuua mpu dotosoc- %XCHHeM Ha CBeTY PdBHO- 

cTaHospmenuu mp —40°. Ocpemenue 30 cex. J — ucxogunii BecHorococToaHuA. BnycK 

MHMrMeuT; 2 — Moce ocBeweHHA; 3 (KPpy2KKH) —Mocse BiycKa BO3LyxXa uu mpHOaBse- | 

Se Hue Ipyrux aklenTopoB 

3JIeEKTPOHAa BbI3bIBaeT 

MrHOBeHHOe BOSBpallleHHe CMeKTpa K HWCXOZHOMY C MOMHOM OOpaTHMOCTbIO. 

Tlogorpepanue BOCCTaHOBJIeHHOTO MOOOHBIM OOpazsom pacTBOpa JO KOM- 

HaTHOH TeMMepaTypbI NPHBOAAT K HCYe3HOBEHHIO Mpupocta MorouleHHA B OO- 

JiacTH 460 Mp MW yBeMYeHHIO MOPIOWeHHA B OOMaCTH OKOWIO 650 Mu. PactrBop npu 

STOM MpHoOperaeT 3emeHoBaTyo oKpacky. Ilyrem nosropHoro ox1aKJeHua 

HW OCBeULeHHA PacTBOpa C MOcMeAYIOUMM MOLOrpeBaHveM MO?KHO 3aMeTHO yBeuH- 

UHTb KOHWCHTpallMiO BTOPHYHOLO 3eeHOrO NPOAYKTa, B pesysbTaTe 4Yero pacTBOp 

CTAHOBMTCH APKO-3eJICHbIM MH CMeKTP MOPVIOWeHHA MOKasbiBaeT HaJIMYHe MAKCH- 
MyMa mpu 650 Mp. : 

Kak usBectHo (*°), sTOT OTHOCHTeIbHO ycTOMunBHI 3emeHbIi MpORyKT MO- 
*KeT OLITh MOMyYeH Cpasy, MyTeM OCBelleHHA MMpuyMHOBOrO pacTBOpa TeMaTO- 
NOpPupHa B MpMCyTCTBUM BOCCTaHOBUTeMA MPH KOMHATHOM Temnepatype. Ox 
IpeACTaBAeT COOOH, MO-BHAHMOMY, BTOPHUHBIM MpOMyKT BOCCTaHOB.IeHUA TeMa- 
ToMOpPupHna, MOOOHbIH BTOpHyHOH BoccTaHO3MeHHOH cbopme cbeotbuTHHOB 
(CM., OMHaKO, Apyroe TokKOBaHHeB (*5)), O6pasoBaHue KOTOpOro CBA3aHO C MpH-f 
COeJIMHeEHHeM MpoToHa. 

Marepecuo OTMeTuTb, 4TO IPH HCNOMb30BaHHH B KatecTBe BOCCTAaHOBUTeNA 
(PeHWJITHApa3sHHa 32leHad OKPaCKa MOABAACTCA IPH OCBeLLCHHM H ApH HU3KOLiI 
Temmepatype. Oguako nomyyalouMica B ITHX YCOBHAX 3eeHbIM MpOLyKT OUeHE 
HeYCTOHYMB, OH OYeHb OslcTpo HcuesaeT B TeMHOTe M MpM HeOObUIOM nNosorpe} 
BaHHM MepeXOMUT B MCXOMHbIM MMPMcHT. ITO He MO3BOJIMIO HaM CHATb ero cmeKTFI 
NOMMOWeHAA Nake MpAOAM3uTebHO. HecMorpA Ha BHellHee CXOACTBO OKpacKd,| 
CBOHCTBa STOO 3eMeHOrO MpPOAyKTa ABHO OTMMUAIOTCA OT CBOHCTB 3eeHOrO co: 
CNHHCHUA, MWY Yatouleroca pH OCBeWLeHHM MpH KOMHaTHOH Temneparype. IIpu 
po#a ero ocTaeTca moka HeH3BecTHOH. IlepBuunslit BoccTaHOBJeHHbI MpOnyKi 


remaTonop@upuua, Mormoulaiouwul B o6macta 460 Mu, o6maqaer BEICOKUM BoC} 


CTAHOBUTCIbHBIM MOTeHIMaJIOM M MTHOBEHHO pearupyerT C KpacHTeAMH, C HOp-| 
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Ma@JIbHBIM NOTeHIMasIOM Bbille —O,30——0,32 B (HanpuMmep, cacdpanun T). 
TakuM o6pasom, B peSyJIbTaTe HalMX OMbITOB MOXHO CUNTAaTb 9KCIepuMeH- 
TaJIbHO YCTAHOBJICHHbIM, YTO H B CLyuae BCeX BbIINeYNOMAHYTbIX AaHaJIOFOB XJIO- 
podusia POTOBOCCTAaHOBJICHHE MpOXOAUT B [Be cTaMH C MpOMEXKYTOUHbIM 06- 
Pa30BaHHeM BeCbMa HeYCTOHYMBOrO, PeaKIMOHHOCNOCOGHOTO MposyKtTa. 

Ilo aanoruu c ncceqOBaHHOH paHee nepBHUHOH BOCCTaHOB/eHHO! cbopMoli 
(beoUTHHOB MOXHO CUNTATH, YTO STOT AOHbHbIH MpPOYKT ABIAeTCA CBOOOLHBIM 
paukaJiOM — CEMHXHHOHOM, OOpasyIOWIMMCA B pesyJibTATe NepeHoca 3/IeKTPOHa 
OT BOCCTAHOBHTeIA kK NHTMeHTy. CnocoOHocTb K OOpaTuMOoMy OO6pa3s0BaHHi0 N0- 
HOOHOFO MpOMeKYTOYHOFO COeAMHEHHA C BbICOKHM BOCCT@HOBUTeIbHbIM MOTEH- 
UHaIOM OObACHACT CNOCOOHOCTh BCeX NHIMeHTOB, POACTBEHHBIX XJOPOHIY, 
K BeCbMa S*PPeKTHBHOH CeHCHONN3aALHH CKUCIMTeIbHO-BOCCTaHOBHTCJIbHBIX pe- 
aKIMH, HAYUMX C MOBbIWeHHeM CBOOOAHOH 9Hepruu cucTeMbI (°). 

B paOorax Halleli na6opaTopuv Ha OCHOBaHHU u3MeHeHHH cCieKTpa Norso- 
HLCHHA, MpPOHCXOAAWMX MpH MOTOBOCCTaHOBJICHHH, HeOXHOKPaTHO BbICKa3bI- 
BaJlaCb MbICJIb, UTO MEPBHYHOS MPHCOeAMHEHHE JICKTPOHA MPOMCXOAMT MO MecTy 
OCHOBHOH CHCTeEMbI KOHbIOTHPOBaHHbIX CBA3e€H, UTO H MPHBOANT K ee Hapyle- 
HHIO (*). OTO NOATBEPKMaeTCA Pe3YJIbTATOM BbILMeyKa8aHHOrO CpaBHHTebHOFO 
HCCeOBaHHA CPOTOBOCCTAHOBJICHHA PAa NMTMeHTOB, MOKasaBluero, YTO COpa- 
30BaHHe MepBHYHOH (POpMbI MPOHCXOANT HeE3aBHCHMO OT TOFO, FHAPHPOBaHbl JIM 
H30JIMPpOBaHHble JBOHHbIe CBASH, a TaK?Ke H€3aBHCHMO OT Ha/IMYHA HIN OTCYT- 
CTBHA WHKJIONCHTaHOHOBOTO KOJIbIa B MOJIeKYJe NHPMeHTA. 

Cnelyer AyMatb, 4TO NOZOOHbIH MexaHH3M (OTOBOCCTaHOBJIeHHA, corua- 
CyIOWHHcA c OOuleNnpHHATOH cxeMOH BOCCTaHOBNeHHA MurMeHToB no Muxas3- 
JIMCY, ABJIAETCA OOLLHM VIA 3€MKHYTbIX TETPaNHpPPpOJIbHBIX CoeAMHeEHHH. Hanuune 
HJIH OTCYTCTBHE MeTaJJIa B WeHTPe MOJIEKYVJIbI OKASHIBACT 3HAYHTEIbHOe BJIMAHHE 
Ha KHHeETHKY 9TOTO Mpolecca. B yacTHOCTH, 3aMeHa BOJOPOAa Ha MarHHH 3Ha- 
YHTeJIbHO YBeEJIMYMBaeT HEYCTOHYMBOCTbh Ne€pBHYHOH BOCCTAHOBJICHHOH (bOpMbl 
NHIPMeHTAa H, CJIeEQOBaTeJIbHO, CNOCOOHOCTb HCXOJHOFO NHIMeHTA K ObICTPbIM, WHK- 
JIMYeCKHM OKHCJIHT@JIbHO-BOCCT@HOBHTEJIbHLIM MpeBpalleHHAM. BnomHe Bo3- 
MOKHO, UTO HMCHHO NO YTOH NPHYHHE B Pe3YJIbTATe IBOJIIOWHH B PaCTeHHH BbiIpa- 
6oTaIcCAH MeXaHH3M (OTOCeHCHOMIH3aLHH, BKIIOUaIONNH B CeOA NOpPupHHOBbIe 
MHIMeHTbI, COMepKallive MarHHit. 

B 3aksO4ueHHe Mbl CUHTA€M HEOOXOAHMBIM OTMETHTb, YTO MOJYYeHHbIe HaMH 
JaHHbIe MO3BOAIOT NpPeMWIOKUTb OOBACHEHHE WIA H3MeHer.HH CheKTpa MOrvo- 
ULCHHA paCcTBOPpOB xXsOpodusia NO BIMAHMeM MOLJHbIX BCMbIWeK CBeTa, Ha- 
60faBiunxca JlMBuHrcronom (°), oTsmMuatlolleecAd OT TpaKTOBKH aBTopa. Jln- 
B4HICTOH MpesnosaraeT, YTO ITH H3MCHEHHA CNeKTpa OOYCJIOBJIMBAaIOTCA HE XH- 
MH4eCKOH peakHel, a MepexoJom xOpodusia B MeTacTaOHJIbHOe BOsOy2KJeHHOe 
cocrosHHe. Ognako ObICTpO ucuesaIOUlWe MAKCHMYMBI MOPIOWeHHA, Hadwrofae- 
MbIe NOCe BCMbILUKH B CuIyYae XJOPOUVIOB, exKaT HaCTOIbKO OIM3KO K H3- 
MepeHHbIM HaMH MaKCHMYMa@M TI€pBHUHBIX BOCCTAHOBJICHHbIX QOPM COOTBET- 
CTBYIOULUX (peO*HTHHOB, YTO MpeACTAaBJIAeTCH BECbMa BePOATHBIM, YTO 9TH H3- | 
MCHEHHA CNeKTpa OOYCOBMMBalOTCA MepeHocoM 3vieKTpoHa. IleppuyHaa BoccTa- 
HOBJICHHAA (POpMa MIVFMEHTOB B YCJIOBHAX ONbITOB JIMBUHICTOHA ABJACTCA Kpal- 
He HeyCTOMYHBOM Jake JA teopHTKRHOB, He TOBOpsA y2xKe O COeAMHEHHAX, COJep- 
*KallHX Marunit. Jlonopamu deKTpoHa B 9TOM CJly¥ae MOryT ObITb UJI pacTBO- 
putes, HIM ceqbI Npumecel. 


Vinctutyt 6voxumun vm. A. H. Baxa Iocryna.ro 
Akajlemun HayK CCCP I XI 1657 
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Jlokaayer Akagemun nayrx CCCP 
1958. Tom 118, Ne 6 


BHOXHMHA 


Jl. A. JOKUWMHA wu nefictBuTeabHpi unex AMH CCCP B. H. OPEXOBUY 


M3Y4EHHE N-KOHWEBOrO MENTHAA, 
OCBOBO)DKJAFOWWErOCH B MPOWECCE AKTHBAUWHM NEMCHHOrEHA © 


B mpolecce mpespalileHHA MenmcHHOreHa B MeNCHH, Kak H3BeCTHO, MpOHCxo- 
WMT OTULeMIeHHe pAa MeNnTHAOB, CYMMapHbIt MOJIEKYJIAPHbIM BeC KOTOPbIX CO= 
cTaBsinet upumMepHo 8000 (',?). pu ucnoub30BaHuu B KayecTBe CyOcTpata AA 
akTuBauun JLX1®-nencunorena*, B KoTOpoM NH,-rpynna KOHIeBOH aMHHOKKC- 
NOTH JieHituHa 3ameujena JIH®-pagqukasom, Oblm0 ycTaHoBJeHO (*), UTO B Mpo- 
wecce akTHBallHu OTUeMIeHHe NenTHyqOB mpoucxoguT oT N-KounWeporo yuacTKa 
MOJIeKYyJIbl 3HMOreHa, TaK Kak Hapsyy co CBOOOHDIMH MelnTHamMu HaOJ10- 
qanocb oTujenienue wu JLH®-nentuya. B fanHom cooOuleHuu MpHBOAATCA He- 
KOTOpble JaHHbIe OTHOCHTeIbHO CTpoeHusA sToro nenTuga. JJH®-nencunoren, 
HCHO/Ib3OBaHHbIM B padoTe, noyyasca MyTeM coueTaHHaA NencuHoreHa c JH@B** 
B dbocdbatHom Oydepe pH 7,0 B revenue 20 4ac. NpH KOMHATHOM Temnepatype. 
IIpenapaT quanu30BasIcaA B TeyeHHe 2 CYTOK HM 3aTeM BBICYIUMBaJICA H3 3aMOpo- 
*KeHHOrO cocrosHuA. Onbits! no akTuBauun J{H®-nencuHorena MpoBosMauch 
clelyIouluM O6pasom: k 5% BowHomy pactBopy J[H@-nencuHorena RoOaBasach 
1N HCl go pH 2. AktrupauuaA mpoBoyusacb Np KOMHAaTHOH TeMMepatype B TeYe- 
Hue 3 MHH.M Upekpallayacb JoOaBnenuem | N Na OH go pH 11—12. Benxu ocax- 
alucb TpHXMOpyKcycHOH KuCNOTOH (KOHeyHaA KOHWeHTpalna 5%) uw oTMemA- 
JHCb WeHTpHpyrupoBanuem. OcayoK Oe1KoB MpombiBaca 3 pasa 5% pacTBOpoM 
TPHXJIOPYKCYCHOH KHCJIOTbI H 3aT€M HECKOJIbKO pa3 cnHpToM. TpuxmopyKcyc- 
HbIM WeHxTpudyratT Obit OObl4HO ClaOO OKpallleH B XeTHM WBeT U COMepxKas 
rlaBHbIM OOpasom CBOOOAHHIe NenTHAb. CnupToBad PpakWua, KaK NpaBHJiO HH- 
TeHCHBHO OKpallieHHax, Cojep Kasia, N0-BHquMOMy, N-Konuesol JIH®-nentug. 
CnuptTopad (PpakUMA MCCIeOBalacb C MOMOLIbIO xpomMaTorpaduu Ha Oymare. 
Bpii0 OOHapy2KeHO, UTO Ha OAHO- H ABYXMe€PHbIX XPOMATOPPaMMAX B pasJIMUHbIX: 
pacTBoputelax (OyTaHOovI-alleTaTHad cMecb (4:1: 5), 6yraHoa c 0,1%NHs, 
cmecb 90% GOexsunoBoro nu 10% sTHmOBOrO CNMpPTOB, H30aMMJIOBbIIi cnupT, cpe-) 
HOM, (boctbaTublt Oydep pH 6,0) cnupropana dpakuHA JaeT TOKO OHO HHTEH- 
CHBHO OKpallleHHOe %KeITOe NATHO, KOTOPOe H ABIAeTCA, BEPOATHO, NATHOM N- 
koHeBoro menTuga. [lomuMo Hero CnUpTOBad (PpakUHA COMePXHUT elle HECKOJIb- 
KO Il€MTHOB, Ba H3 KOTOPbIX aloT Ha XPOMATOrpaMMaxXx CJ1aGOOK pallieHHble 2Kel- 
TbI€ MATHA. ITO, BO3MOXKHO, MenTH Ab, comep2xKaulHe JL[H®-L-nu3sun; oHako OnU 
WeTaIbHO u3syyeub! He Onlin. [Ipeqnonaraempii N-Konyeson JLH®-nenrng amto- 
MpoBasicH H3 OyMarH CNUPTOM, NMOAUeOVeHHBIM AMMHAKOM H UcceqoBacAa 
€ NOMOL{bIO aIeKTpo(opesa uM xXpomMaTorpadun Ha Oymare. IIpu snexrpodopese 
B Oydepe, coxepxaulem okono 60% cnupta, Obluio OOHapyxeno, uto JH®- 
NenTHy ABM2KeTCA B BUe OMHOM OKpaLleHHOl NOOChI. ITO ABAAeTCH yKa3aHHeM 
Ha TOMOreHHOCTb uccIeqyemoro mentufa. K coxkaleHuio, IpyruMu LoKasaTesb- 
CTBaMH romMoreHHocTH uccexyemoro J[H®-nentuya MbI WoKa He pacnomaraem. 
Tlepexoqa kK H3y¥eHHIO CTPpOeHHA ZTOFO MeNTHAa, MbI XOTeIH WOKasaTb, TO BbI- 
AeuleHHOe HaMM BellecTBO ABJAeTCA N-KOHWeBbIM MenTHAOM nencuHorena. Jaa 
STOrO MpoBoAuICA THApomus nentagza ~ 6 N HCl npu 110° B Treuenne 24 uac. 


* NH® — qunutpodbenna. 2M 3 . 
** TH®B — 2,4-;unutpo-l-rop6ew3on. —«. iS 
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| Ocpobosusuianca JTH®-amunokucnora uspileKaach M3 rHupomHgata au pom 
M4 uccilefoBaslach XpomaTorpaduyecku. Ha xpomatorpamme CbIvI0 OOHapy2KeHO 
_ OAHO 2KeJITOe MATHO, COOTBeTCTBy1OLee MO NoNoxKeHHIO JLH®-netunny. Tak 
| Kak JleHlMH ABAseTcH N-KOHWeBOH aMHHOKHCJIOTOM MencuHoreHa, TO, ci1eqOBa- 
| T@JIbHO, MU NenTHy aABJIAeTCA N-KOHWeBbIM NeNTHIOM NelncMHoreHa. 
Ana w3yyeHHA AMHHOKUCJOTHOPO CocTaBa NentTuLa Obl HCnoOb30BaH JLHO- 
_ meroy Jlepu (*). AMHHOKHCIOTHI, OCTaBLUIHeCA B ruApouusate NenTua nocse 3KC- 
| Tpakunu spupom JLH®-nelinuna, o6pabaterBanuch JIH®B. Peaxuna c JHB 
| TpoBoszuacb npu 40° B cnupToBO-BOAHOH Cpegze B IpucyTcTBuH Na,CO, B TeyeHue 
2 uac. LHO-amunokucnorbl u3BleKauCb S*PUpoM U NMoce ynapHBanusa supa 
NOMelaIWCb Ha ABYXMepHy!0 xpomaTorpammy. B kayecTBe pacTBOpHTela Ob 
HCMOuIb30BaHbI OyTasio c 0,1% NH, u 1,5 M cocdarupiii 6ydep pH 6,0. Mocae 
| smrouwn 1% NaHCO, KomnuectBo JIH®-amunokucor onpeleiaocb CneKTpo- 
oTomeTpuueckH NO mormoueHHio mp 360 my. Ipunumasi MoapHyto dpakiuto 
N-konyesoro JLH®-nelittuua 3a 1, Mbl ycraHoBHM, 4YTO uCCHeyembIli nenTuy 
coctout u3 16—18 amuHokucaoTHbIx octaTKoB. Tlentugx coxepxuT no OHOMy 
OCTaTKY aJlaHHHa, TIMUMHa, CepHHa u PeHWJaaHuHa, 2 ocTaTKa BaluHa, 4 OcTaT- 
Ka JieHiluHa + u3oneliuna, 4 octaTKa acnaparMHoBol -+ rulyTaMHHOBOK KUCJOT, 
1 nau 2 octaTKa npowHua u | (1,5) ocrarKa mu3uHa. Paccuntanubiit MoueKysAp- 
HbIM Bec nenTHa oKo0 2 000. LH®-nenru aul, BbIeeHHbIe U3 pa3/IMUHbIX OMbI- 
TOB H M3 ONBITOB, KOra B KayecTBe CyOcTpata JIA aKTUBALHH Ob B3ATHI pa3- 
Hble Mpenapats! JLH@-nencuunoreva, XapakTepH30BaHCb OLHHM UH TeM Ke aMu- 
HOKHCJIOTHBIM COCTaBOM. OTOT (bakT, MO HallleMy MHEHHIO, MOXKET CJIYKUTb yKa- 
3aHHeM Ha TO, YTO OTULeMeHHe JaHHOrO NenTHsa He ABIAeTCA CyUalHbIM pe- 
3YJIbTaTOM MIPOTeOIH3a. 

Ilocne Toro Kak OblWI ONMpewemeH AMHHOKHCJIOTHBI COCTaB, Mbl Tepellwii 
K H3YYeHHIO MOCeEOBaTeIbHOCTH paCMONOKCHHA AMHHOKUCJIOTHBIX OCTATKOB 
B nentuge. Jia u3syyeHHA C-KOHWeBOH MOCeOBaTeIbHOCTH AMMHOKHCJIOTHBIX 
OCTaTKOB NenTHyA nosBepramu elicTBuIo KapOokcuNentTufa3bl. OnbitTbl MpoBoyH- 
JIMCb B (octbaTHoM 6ydepe pH 7,9 mpu 37° Bteuenne 1, 2 u 4 vac. Bpwio oOHapy- 
2%KeHO, YTO KapOOKCHNeNTHAa3a OTULeMMAeT OT NelTHAa JeHUWH M 3aTeM aJlaHHH. 
YpemuyeHHe BpeMeHH HHKYOauHH oO 24 uac. He MPHBOMMO K Jla/IbHeMLWemMy OT- 
IWLeMJICHHIO AMHHOKHCIOT. Takum oOpa3om, C-KoHleBad NOCMeAOBaTeIbHOCTH Nen- 
THa —... alaHvl — leHWMH. CrefylouleH AMMHOKMCJIOTOH ABJIAeCTCA, BEPOATHO, 
TIPpOJHH- WIM JIM3HH, KOTOpble, KaK H3BeCTHO, KapOOKCHMenTHAa3s0H COBCeM He 
OTULENIAIOTCA WIM OTULeMIAIOTCA Kpaline MefeHHo (°). 

Jina BpiscHenua N-KonueBol mocmexoBaTebHOCTH MenTHya Obit UCMOsIb- 
30BaH (eHHAM3OTHOWMaHAaTHbIM MeTO. OfHakKo B CHJy TOTO, YTO MCCeyeMbIH 
MenTuy AHHuTpodeHuUpoBaH, H3yyeHHe ero C NOMOUIbIO PeHH/M3OTHOLWMaHaT- 
HOFO MeTOa 3aTpyAnuTenbHO. Tlostomy usyyenne N-KoNMeBoH moceqoBaTedb- 
HOCTH AMMHOKMCJIOTHBIX OCTATKOB MbI MpOBOAWIH Ha nenmcHHorene. Peakwua c 
tbenuusoTHolMaHaTom (PTI) mpoBodunacb Ha NojocKax Oymaru MO MeTOxy, 
onmucaHHomy @penkenb-Konpatom (°). Ha nonocku Oymaru pasmepom 8 Ha 
2 cm HaHocuuocb no 5 Mr nencuHorena, pacTBopeHHoro B 0,05 ma Bog. Tocne 
MO 1CYUIMBaHHA Ha OYMaxKKM HaHOCHICA CBexKenpuroroBeHHbii 20% pacTBop 
®TIL B yuoxcane (0,05 ma), H OHH MOMelLaIucb B aTMOocdepy, HaCbILeHHyt0 
MH UXMHOM, AMoKCaHOM M Boo*. Peakuna mpoBogusach npu 40° B TeyeHne 
3 uac. Henpopearnposasuini PTI, yaananca u3 OyMarv NyTeM SKCTpakUHH 
6eH3090M HM 3aTeM CMeCbIO paBHbIX OObeMOB aOcOJIOTHOrO cnMpTa M 9bupa. 
OKcTpakUuA MpoBoAMacb pH BCTpAXHBaHHU NO 7—8 pas KarKIbIM pacTBOpH- 
TeeM. IKCTPakUMA MpeKpaulasacb TOrAa, Kora ONTHYeCKAA MNOTHOCTb pacTBopa 
cnupt — apup npu 265 my. mocue 2-yacoBoro BCTpAXMBaHUsA C Oymaroi Obiia 
menbite 0,010. BymaxxKu momeulamuch Ha 16—18 yac. B 9BaKYHPOBaHHbI SKCH- 
KaTOp, COJep Kalu WeqAHY!O YKCYCHY!O UH 6 N conauyto KucsoTel. IIpu stom 
Mpoucxosuo oTujenmenne N-KoHWeBol AaMHMHOKMCAOTH B Bue (PeHHITHOrMAaH- 


* Bee ucnob30BaHHble B paOoTe PacTBOPHTeIH AOKI 6bITb MeperHaHb! WH CBOOOLHEI OT 


mepekucei. 
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youna (PTT). OTL skctparupoBasica u3 OyMarH CMeCbIO CIIMpTa C SPupOM B 
TeyeHne 2 uac., H KOJIMYeCTBO ero ONpeenANOCb MO NormouenHic npH 270 Mu. 
Tlocue ynapuBanua pactBoputena OTT rugponnsopanca 6 N HCl mpu 150° 
B Teyennve 16 vac. OOpa30BaBllaxAcA Mp 3TOM AMHHOKHCJOTA ONpeeANaCh XPo- 
MaTorpaduyeckn. Ocrapuiuiica Ha Oymare OeOK, yYKOpO¥eHHbIM Ha OAHY aMH- 
HOKHCJIOTY, NOABeprascAh MOBTOpHOKH oOpadboTKe MTL. Ham yfanocb mpoBectu 
TOMbKO 3 MOcMeMOBATeIbHBIX OOpaboTkH O@TI{. Beno oOuapyxexo, uto N- 
KOHUeCBOH AMHHOKHCIOTOH ABIAeTCA JIeHUMH, CuleqyrouleH 3a HeH — BaJIHH. | 
Tperbeli aMHHOKUCOTOM, MO-BHAMMOMY, ONATb ABJIAeTCH eluHH. Takum 00- 
pa3om, N-KontleBad mocmeqoBaTebHOCTb MenmcHHOreHa, a CJleOBaTeJIbHO, U 
nenTuga,— senuus — Balu — sehuui—... PaOoTbl no u3y4eHHIO CTpoeHHsA 
nentTHa mpoyouxKatorcs. 


VWuctutyT Onvosormueckoli Ww MeMUMHCKoM XHMIZH TloctynHust0 
AkajleMHv MeQHUHHCKUX HaykK CCCP 4 XI 1957 
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Jornagn Arkayzemuu nayx CCCP 
1958. Tom 118, Ni 6 


BHOXHMHA 


H. H. CKOBEJIEBA, M. A. BOKYYABA u A. M. KHS3EBA 


_W3MEHEHHE COJEP)KAHHS VIETYYHX AJIbJErHOB B MPOLECCE 
TEPMHYECKOM OBPABOTKH YAS 


(ITpedcmaeneno axademuxom A. H. Onapuxeim 15 XI 1957) 


., B Teyenve MHOrHX seT B Mucrutyte Ovoxumun AKayemun nayK CCCP mpo- 
BORUTCA paOoTa NO MpHMeHeHHIO TePMHYeCKOH OGpaborKH B YaiHOM MpOH3BO- 
CTBe C IeJIbIO YCOBEPWIeEHCTBOBaHHA Mpowecca HM NOBbILUeEHHA KayecTBa uaz (!~*). 
B pe3yJibTaTe STO paGorb! Obl MpeAOXKeH HOBbI CnocoO TexHONOrHH Mpo- 
H3BOJCTBa YeEPHOFO 4a, MO3BOJIAIOWIMH CYULeECTBeHHO YJIYYLIMTb Ka4eCTBO 4ax 

M CTOHKOCTb ero MpH xXpaHe- 


Ta6nuua 1 HHH. Hospi cnoco6 OcHOBaH 
Vismenenue cogepxaHHa eTyYHX anblerHoB Ha NpHHIMNe OcaOeHHA Wel 
IipH TepmuyeckonH OfpasorKe yaa CTBUA (epMeHTOB H YyCHJeHHA 
TeNOMHSHYeECKHX  MpolleccoB 
KomuyectBo AeTYyYWHxX ajibderuAOR 

B nepecuete Ha alleTasbaerud. MyTeM COKpalleHHA BPDeMeHH 
ES EC) Sec CKPY4HBaHHA BABOe MpOTHB 
AO TepMH- |TepMHYecKaA OOpaboTKa AelicTBytouleH TEXHOJIOTHH, HC- 
yeckoh = | ———————_____ a = 
Pie aa are ery KJIOUCHHA BTOpOl cba3bl dep 
MeHTallHH H 3aMeHbI ee TEPMH- 
BeREHtN Gannon yeckoH oOOpa6oTKoH. OnbiTHI, 
BAP AORTA 9 Fy nee ee Lae MpOBeJeHHble B NpOH3BOACTBEH - 
Yepuni wah wovofh ne Hes 1 A HbIX YCOBHAX Ha AHaceyuIb- 

e Jl . ’ ’ ’ 1% ry a 
Scab canst <A 6.88 7°18 8°97 ckoHh wu KuygarcKoH valiHbix 


(baOpukax NOKa3a/iH, 4YTO HO- 
BbIHi CMOCO6 MO3BOAeT MOBLICHTb TaHHHHOCTh 4a Ha 3—4% HM yJIYYUIHTb 
ero apoMaTHYecKkHe HM BKYCOBbIe CBOlicTBa. OnpoOoBaHHe MOJIYYeHHbIX OOpas- 
OB NOKa3a0, YTO MO KaYeCTBY OMbITHbI€E Ya MPeBbILalOT KOHTPOJIbHbIe 
Ha 0,5 Oana, a B HeEKOTOpbIX OOpa3uax Ha 0,75 Oana. 

B cBxa3H C TaKHM OOJIbUIMM 3Ha4eHHeM HOBOrO cnocoOa Mpon3BOACTBa 
yepHOrO 4aA HaM MpeACTaBAOCb HHTePeCHbIM H3YYHTb H3MeHEHHA JIeTYUHX 
aJIbJerHOB, HMeIOWHX BaxXKHoe 3HaveHHe WIA apoMmaTa, B Mpolecce TepMH- | 
yeckol O6pa6orKH yas. OnbiTbl MPOBOAHJINCb C YaeM HOBOH TeEXHOJIOFHH, a Tak2xKe 
C 3@/ICHbIM YaeM. STH Ya NOABeprasucb TepMuYeCKOH COpaborTke, H B HUX oNpe- 
elaAuch JeTyuHe ablerudpl. 

Kak BHHO H3 Ta6. 1, B Mpollecce TepMuYeCcKOH OOpaOoTKH MpOuCxXOHNT yBe- 
JIMYeHHe COepKaHHA aJlberuOB Kak B 3eJICHOM 4ae, TAK H B YePHOM 4ae HOBO 
TeXHOJIOrHH. Opranosentuyeckoe onpoOoBaHuve MOKasa0, YTO Ya Nocse Tep- 
MHYeCKOH OOpaOoTKH MmpnoOpetaeT Oolee MPHATHbIH BKYC H apomar. 

Bropas cepus ombitos Obila mpoBexeHa B NaOopatopun Muctutyta alt- 
Hol mpombiuwieHHocTH B AHaceyJM Ha ONbITHBIX OOpasiax Yan. OOpasubl yas 
Ob MOYYeHbI CeLYIOWMM OOpa3oM: 3aBAVIeHHbIN YAH JIMCT noce OLHOTO 
yaca (pepMeHTalluH C MOMeHTa CKPYYHBaHMA CyWHICA B YaeCyWHIbHOH neuH. 
Tlonyyenupiit nonya6pukaT mofpepraica tepmuuecko oOpaooTKe mpH 45° 
B TeyeHnve 5 uac. Jia  cpaBHeHHA OpaiNCcb YaM M3 TOTO Xe ChIPbA, MOMYYeH- 
Hble MoO cyulecTByloulei TexHomoruH. JlanHble onpeseneHHH JeTYYHX adblerH- 
OB M OpraHONenTHyecKOrO aHavlH3a MpescTaBlenbl B TAO. 2. 
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Kak BUHO 43 IpHBeeHHBIX JaHHbIX, Ua, MOJIyYeHHbIe 10 HOBOH TexXHOJO- 
THU, Jain WyuuIMe pesyJbTAaTbI KaK TO XMMHUECKUM, TAK MW NO OprakovlenTHye- 
CKUM HoKagaTeiaiM. OnbiTHble OOpa3libl, KaK BUHO H3 TaO/. 2, UMeJIM MOBBILLIeH- 


Lacwirn ma Z 


Xumuyeckue MH OpraHovlenTHyecKHe NOKasaTeJM ax, 
NOJyYeHHOrO MO HOBO HM CTapoH TeXHOJIOrHH 


Yai cyujecTByroulen Uali HOBOHM TexHO- Ynyuwenve 
TeCXHOJIOPHH (KOHTPOJIb) JIOTHH (OMbIT) KauecTBa, Oa 
THTeCTEPCKOe THTeCTEPCKOE 
2 onpocobaHue, ts onpoCoBaHue, 
o iS Oana. x Oana 
o o 
5 Sf sé apomat] Bkyc 
E un) mn?) 
5 eae Sy 
€ Oo | apoMatT} BKYyC £ Q | apoMaT| BKyCc 
2/58 Sa 


I | 6,90] 2,50 | 2,50 | 9,59] 2,75 | 2,75 | +0,25 | 40,25 
II | 7.54 | 2,75 | 2,75 7 10,80] 3,00 | 3.00 | +0,25 | +0,25 
I | 5,93 | 2,50 | 2,50 | 9,301 3,00 | 2,75 | +0,50 | 40,25 
HOe COMepKaHuve JCTYIMX aJIberuoB u WyuWHH Oa MO apoMaTy H BKycy,~ | 
YeM KOHTPOJIbHbIe OOPa3lbl, MOJTYYCHHbIe OOBIYHBIM CNOCOOOM, MPHHATHIM B Ha- 
cToAilee BPe€MA B MpOM3BOACTBe Yaz. 
Takum o6pa30M, H3 NOJYYeHHbIX JaHHbIX BHAHO, YTO B Mpolecce TepMHye- 
CKOH OOpa6oTKH 4ac NO HOBOH TEXHOJIOFHH MIpOHCXOAHT yBeIHYeHHe COJepKaHHA 
JI€TYYNX AJbeTHAOB U YJIyYLWeHHe apOMATHYeCKUX HM BKYCOBbIX CBOHCTB FOTO- 


BOrO Yad, 


Wuctuty? 6noxumun um. A. H. Baxa Tloctynuso 
Axkagemun HayK CCCP 14 XI 1957 
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Horaann Akaywemuu nayr CCCP 
1958. Tom 118, N 6 


PEOJOLH fl 


MW. K. ABHJIOB 
HOBAA TEKCTYPA MOPCKUX OCAAKOB 


(IIpedcmaenexo axademuxom C. H. Muponoeoim 11 X 1957) 


[lpn uccneqoBaHHu MOpCKHX TpyHTOB OyxTb! Xapa-JlaxtT, Ha 102%KHOM M0- 
epexkbe @MHHCKOFO 3a/INBa O13 efO YCTbA, OI BCTPeYeHb! OCaKU CO CBOe- 
Opa3sHOH uM paHee HEM3BeCTHOM TeKCTYPOM, KOTOpas MOxXeT ObITh HasBaHa HO3II- 
eBaTOH. OcO6eHHOCTb 3THX OCAJKOB COCTOHT B TOM, UTO OHH MPOHH3AaHbI HEOOMb- 
MMH JIMHSOBMHbIMM NYCTOTaMH (HIM AYeHKaMM), OPHCHTHPOBaHHbIMH B 10- 
ABJIAIOULeM OOJIBINMHCTBe CJIy¥aeB Bep- 

WKaJibHo. B cyxuX KONOHKaX rpyHTa — , 

MH30BHAHbIe NYCTOIB! NO CBOeH VWIMH- 
{HOH OCH UMeIOT pasMepbI oT | 0 5 MM. 
|MakcumasIbHoe paccToAHHe MexKLy CTeH- 
KaMH TaKHX JIMH3 peAKO ocTuraeT 
IMM 4, Kak NpaBMJlo, CocTaBAeT JOH 
MuIuMeTpa. [lopepxHocTb BHYTPeHHHX 
CTeHOK NycToT cya6o BOJIHHCTAaA H ria- 
Kaw, Kak Obl Caerka orTilmudoBaHHas 
(puc. 1). 

Ilycrotp! B ocayqkax OyxTbl Xapa- 
JlaxT NOABIAIOTCA He C CAMOH MOBepXHO- 
CTH Ha, €aHaHEKOTOPOH rlyOuHe, KOTO- 
pada KoneOsjleTcA B Mpeyelax or 5 Jo 
58 cm. Buw2Ke Bcero K NOBepxXHocTH Ha 
HO3{peBaTble OcaKH paCMO/OxKeHb! B 
MporTaruBaiomelcA B CeBepO-ceBepo-3a- 
MaHOM HallpaBJeHHu OCeBOL yacTH 3a- 
nmaqHoH mox6uHb! OyxtThl. Ilo mepe yja- 
JICHHA OT OCeBOM YaCTH 3aMaqHOoH 0%*- 
OMHbI BepXHAA Ppanhla UX pacnpoctpa- 
HeHHMA Torpy2KaeTcs BCe PiyOxKe u rryO- 
“Ke (puc. 2). B npvOpexHbIxX yuacTkax, 
rye Ha MOBepXHOCTb flHa BbIXOAAT WI 
pacnoloxKeHbl OM3KO K Hell MOPCHHBIC OTJIOXKeHNA, HOSApeBaTble OCaTKH He 
BCTPeueHbl. STO, BO3MOXKHO, OObACHAETCA MAJIOM AMHO COOpaHHbIX 3J\eCb KO- 
JIOHOK TpyHTa. 

KomuyectBo MycTOT B HCCJIEOBaHHbIX KOJIOHKaX H3MeCHAeTCH CBepXy BHHS. 
Bpepxy OObl4HO HaGIOMaeTCA HECKOJbKO TaKHX MYCTOT; KHH3Y HX UHCJO B 60JIb- 
IIMHCTBe caly4¥aeB ObICTpO BospacTaeT. COeMHMHAACh MHOra KHH3Y KOJIOHOK 
BMeCTe, OHH OOpasyIOT Kak Obl HEPOBHble CIVIOWIHbI€ KaHavIbl. OrTeJIbHbIe KOJIOH- 
KH B CYXOM BHfe H3-3a OOMbIOH HO3ApeBaTOCTH CTaHOBATCA OYCHb JerKHMH, 
HM MOBEpXHOCTb pacKOJla TAKUX KOJOHOK BHIPIAUT AYEHCTON. B tex cayuasx, 
Kora B KaKOli-IHO0 KOJIOHKe BCTpeyaJiCAH HO3ApeBaTbIM TPYHT, OH MpOCNe2KHBall- 
esa mo Bceli ue ee. [IpumepoM MoxKeT CJIYKHTb KOJIOHKA H3 CpeAMHHOH YaCTH 
ZanaHoli Iox%KOHHbI, KOTOpas, HauMHas C65 cM Ha BCIO JWIMHY B 310 cm, comxKeHa 
HO3JPeBaTbIM MeCUaHHCTHIM HJIOM H HJIOM. 

Pa3mep MYyCTOT HeOJHHaKOB BBEpXY HM BHH3Y KOJOHOK HM B pasIMYHbIX THMax 
rpyuta. B pBepxHux TOpHs0HTaX KONOHOK, OMHAKOBbIX MO MexaHHYeCKOMy 
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Puc. 1. Bu KoNOHKH TpyuTa mo Npoosb- 
HOMy Packouly 


cocTaBy, IlyCTOTH! OObI¥HO MeHbUle 10 pasMepy, YM B HHW2KHUX eee ne 
OosepHHcrTee rpyHT, TEM MEHbILJe MYCTOTHI. HosgpeBaTocTb B oca{kKax Oblia BCTpe 
yea HauWHaA OT MluCTOrO MecKa (no Kaccnpukayun PocyqapcTBeHHOrO OKea- 
Horpaduyeckoro MHCTHTYTa) H KOHYAaH TVIMHHCTbIM HVIOM. Mux pocs1oncToctThb, 
WIM CMeHa OHOrO THIa FpyHTa APyruM, He ABAeTCA NpeNATCTBHEM AA PasBHye 
THA HO3pesatocTu. B pssze KOJOHOK TpyHTa MO*KHO OblIO HaOsOMaTb, Kak My- 
CTOTbI CEKYT MUKPOCJIOH, YTO aeT OCHOBaHNe CUHTATb MYCTOTDI 6onee MOJIOLbIMA 


oOpa3s0BaHHAMH, YeM CJIOH OCaKa. 


YS 
R 


gZ 
eK 


25:35’ 


>60cm 


4-100» _G20- 30cm 140-500 
10-20cm NG 30- AQéwl ian tlaCsGOau meant tees 


Puc. 2. Ty6una 3aneraHua Ho3peBaToro rpyHTa Mod NoBepXHOCTbIO AHA 


IIpu BiaxKHOM COCTOAHHH PpyHTa BCe AYeHKH 3anOHeHbI BOMOM. Han6omee 
HO3IpeBaTble PPYHTbI BO BJ]axKHOM COCTOAHHH MO CBOeMY BHELUHEMY OOHKY OYCHb 
MOXOXKH Ha MacCcy, HaXOJALLYyIOCA B Opor*KeHHH. 

Ilo coo6mennio T. M. Popukosol, ayanoruyuble Mo TeKcType OcaqKu OblWIM 
el0 BCTpeYyeHbl K 3analy oT MuHCKOrO 3a/1HBa HM B CaMOM 3aHBe. B 1955 r. nosy- 
peBaTble OcaqKU ObliM OOHapyxeubl IO. I]. Cyqakopol B Cpequelt Bantuke B paii- 
one r. Benrcnuuca. ITpuBeqeHHble CooOuleHHA CBHACTeEIbCTBYIOT O 3HAYHTEbHOM 
pacnpoctpaHeHHu B BaiTuickoM Mope HO3ApeBaTbIX TPYHTOB, NOACTHAIOWUX 
BePXHHe CJIOH OcalkKa. 

IIpoucxoxeHve HO3QpeBaTbIX OCAXKOB, M0-BHAHMMY, OblO OOycOBMeHO 
BO3eHCTBHEM IY3bIPbKOB fa3a Ha Ocak. IIpouecc wen, Kak HaM NpesctTaBsa- 
eTCA, CJIEXYIOULHM OOpa3om. 

B Touuly BlaxKHOrO HW NacTHYHOrO OcakKa NO OombuWMM JaBsennem mpo- 
HuKaJI ras. Cy NO OPHeHTHPOBKe MYCTOT B KOJOHKAaX (BeEPTHKa/bHOe NoOKe- 
Hue) M MO YMeHbIUeHHIO HX KOJIMYCCTBa H Ppa3sMepa CHH3Y BBepX, 1a3 B TOVILLY 
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ocayKka Mpouukal cHHusy. I]ponuknopenve wW0, Mo-BuMMOMY, NOocTeneHHO. 
[lonaqaa B HWKHMe COM rpyHTa, fa3 3aHHMaN BCTpevalomMeca Ha MYTH Mepe- 
MeIeCHHA MOPbl, BbITeCHAA MPH 9TOM H3 HHX BOLYy. ConpoTuBseHne BbIleleKa- 
WJHX TOJIUL OCaKa H BCe BOspacTaloulee WaBMeHHe Ta3a NPHBOANI K pacuiIMpe- 
HHIO 3aHATHIX AueeK. ToceqHee BeKO 3a COOO TabHellee yBeMueHHe MpH- 
TOKa rasa M OCMaOMeHHe MPOUHOCTH BbilenexKaUUX coes. Tas us ccbopmMupo- 
BaBLUMXCA NOMOCTeH HAYMHAaJI MPOHHKAaTb NO MopaM B Oovlee BbICOKHe C/OH PpyH- 
Ta, Pe, BCTpeyad NOAXOAAUIMe YCOBHA, CO3LaBaJl HOBbIe AueHKH. B 3TO xe Bpe- 
MA B HH2KHHX COAX PpyHTa, OarosapA yMeHbLIeHHIO MpOuHOCcTH HX M NOCTyN- 
JI€HWIO HOBBIX MOP rasa, CO3faBaIMCb BCe HOBbIe HW HOBbie nyctToTl. Ilocre- 
N€HHO TPYHT MPOHH3bIBaJICA BCe OObIUNM KOJIHYECTBOM MOOCTeH, KOTOpble B He- 
KOTOPbIX OCa\Kax, OarONpHATCTBYIOUINX HX PasBUTHIO, CIMBAIMCb NO BepTHKaJN 
MexKy coOoH B clyJIOWHbIe KaHalbl. B rpyOosepHucTbIxX ocaqKax, re BbIXOL, 
ra30B Ha NOBepXHOCTb JHa MOF MpOMCXOANTb MO NOpaM MEXKAy yacTHWaMu rpyHTa 
CpaBHUTeIbHO CBOOOLHO, NYCTOTbI He OOPa3OBbIBaJIHCb. 

Uro KacaeTcA BO3MOXHOCTH NOABJEHHA 1a3a B NOACTHMAIOWIHX TOWAaXx, OT- 
Kya OH MOF Obl MOCTyNMaTb B BbIlWeNeKallHe MIaCTHYHbIe COM HW (POPMMPOBaTb 
HO3ApeBaTylO TeKCTYpy, TO HeKOTOpoOe NMpescTaBeHHe OG STOM MOryT JaTb 
MaTepHaJibI 10 OyYpOBbIM CKBa2xKuHaM. Byposble paOoTbr B OyxTte Xapa-JlaxT 
IIPOBOAWJIMCb B pa3Hble FOAbl WH B PasJIMYHbIX yuacTKax ee. Han6ombuiul MHTe- 
pec MpeAcTaBAOT CKBa>KHHbI, PaCNOJIOXKeHHble B 1OrO-3aNaHOH yacTH OyXTHI. 
CkBa>KHHbl OyYpHJIMCb KaK B MOpe Ha TwiyOHHax 3—5 M, Tak u Ha Oepery 61u3 
ypesa Bogbl. M3 HekoTopbIX CKBaxKHH BO BpeMA OypeHua BbIMeAICA ras. Tak, 
HanpHMep, B OJHOH H3 CKBaxKHH BbIJeIeHHe fa3a HaOIOMaOCh HauHHaA C 7 M. 
Ha ray6uue 20 M Hu2Ke YpOBHA MOPA BbiqeeHHe fa3za B ITOH CKBaxKHHe ObLIO Ha- 
CTOJIbKO CHJIbHBIM, YTO 3aKJIHHHIO Wake OypoBoh cHapay. Uae Bcero 
BbIeeHHe fa3a HauMHaOch C TyOuub! 14—15 M Huxe ypoBHA MopaA HH 9— 
12 M nog noBepxHocTblo AHa. BoldensoulMica ra3 3aropasca oT cnuyKku. Anamu3 
ra3a He Mmpou3Bogusicad. Bmetlatouled TOMWeH ra3a ABMAIOTCA MOPeHHbIe Cy- 
PIMHKH MocwesqHero oegqeHeHua. [Ipoucxox enue ra3a Heu3BecTHO. Bo3mMoxKHO, 
YTO MOABJIEHHe €FO B MOPeHHbIX CYIMIMHKaX KaKMM-J1HO0 06pa30M CBA3aHO C 3a- 
JI€ParouluMH 3]eCb WIMPOKO H3BeCTHbIMH TOJILLAaMH TOpIOuHX CaHleB OcCTOHHH. 

O BpemeHu (opMupoBaHHA HO3ApeBaTOH TeKCTYPbl MOXKHO TOBOPHTb JIMLIb 
mpHOmusutTeibHo. Ec cuntatb, To pH POpMApOBaHUH HO3ApeBaTOH TeKCTYpbI 
OHA pacnpocTpaHaAach JO CaMOM NOBepXHOCTH Ha, TO MpeKpalleHHe ee pa3BH- 
THA MPHXOMUTCA OTHOCHTb KO BpeMeHH HauaJla OTJIOXKCHHA MepeK pbIBaloulero 
cox ocayka. IlockombKyY MHHHMAJIbHad PIyOuHa 3aeraHuA MYCTOT MOA MOBepx- 
HOCTbIO Ha paBHAeTCA 5 CM, a CPeHAA CKOPOCTh HAKOMIeCHHA OCAAKOB, M0 Ha- 
IMM HCCeqoBaHuaM, B Oyxte Xapa-Jlaxt O1u3Ka K 6 cM B TbIcAyy eT, Pop- 
MHpOBaHHe HO3ApeBaTOCTH B rpyHTe 3aKOH¥HIOcCb He Oonee 1000 weT Ha- 
gan. Ecau Ke CUHTaTb, ITO HO3ApeBaTOCTb He pacmpocrpaHaAsach Mp PopMmu- 
PpOBaHHH JO MOBepXHOCTH JHA, TO BOSHHKHOBeHHE ee MOXKET ObITb 3HaYHTe/IbHO 
6oulee MO3QHHM. HecoMHeHHO JIMUIb, UTO B HaCTOAWee BPeMA OOPasoBaHHe NO- 
JlocTeH He MpOHCxogHT. 


Tloctymuso 
8 X 1957 


jJloraays Akagemuu nayk CCCP 
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LPEOJOLH fA 


A. B. BUACTEJIAYC 


CXEMA PAMOHKHPOBAHHA AJWJIIOBHAJIbHbIX OTJIO)KKEHHU 
NAMHPA TIO HX MHAHEPAJIBHbIM ACCOLWMAUNAM 


(I]pedcmaeaexno axademuxom JI. H. Mlepoaxoeom 2 1X 1957) 


Ilenb1o CTaTbH ABJIAeTCA BbIJeeCHHe OCHOBHbIX MHHepaJIbHbIX accolMallun 
amioBua pek Ilamupa 4 CXemaTH4yecKoe onpeseseHHe paHOHOB UX pacmpoctpa- 
HeHHsA. [Ip 3TOM BbICKa3bIBAalOTCA HeEKOTOpble COOOpaxkeHHA O MpHHUMNAX pali- 
OHHpOBaHUA MO OCOOCHHOCTAM MMHepaJIbHbIxX accouMallui. Matepnan as 
CTaTbH Obl COOpaH aBTOpoM JieToM 1956 r. 

Sayauel HaCTOAIUeH CTaTbH ABJIAeETCA BbIeeHHe OOJacTeH C XapaKTePHbIMH 
MHHepasiaMH, T. €. JIHO60 C BbICOKHMM HX COJepxKaHHAMH, HOO C OCOOeHHOCTSA- 
MH, TOBOPAIMMH O CnelH@uKe BbIesemMoH OOacTH. Kpome crelwnpHuHocTu 
MHHepasia KaK TaKOBOTLO, HeOOXOJMMO, yTOObI MHHepaJI, NO KOTOPOMY BbIje- 
JIA€TCA WWIMXOBaA MPOBHHUHA WIM paHOH, MMe Takoe pacnpelemeHve B WWIH- 
XaX, UTOOb] MOXKHO ObWIO ObITh YBEPCHHbIM BCTPETHTb eFrO B Kako mpoobe. 
Jima sToro HeoOxoquMo, 4uTOOBI cpefqHee COfep2KaHHe MMHepasla, YMHO2KeH- 
Hoe Ha KOPeHb H3 UHCJa CeIaHHbIX aHaJIH30B, ObWIO BeEIMKO MO CpaBHeHHIO CO 
CTaHapToM pacnpeyeieHHsl MuHepasa. Uem Ooubliie yKa3aHHOe OTHOLIeHHe, 
TeM YBepeHHee MOXKHO IIpeACKa3aTb KOJIMYCCTBO MHHepasia B JaHHOM LIWIHXe, 
IIpH MOBTOPHOM u3y4eHHH paliona. TakuM O6pa30M, HaHMeHOBaHHe LLJIMXOBbIM 
MIpOBHHUMAM ClelyeT aBaTb lO cneuMdMyecKHM MHHepaaM, MMeIOULMM HaH- 
Conbume 3Hauenua Wpoou t = x Vn/s°. 


B ta0. 1 mpuBeyenbl cpequHe coyepkaHus (x) MHHepasOB, UX CTaHapTbi 
(s) H YHCIO aHaM30B (nN), MO KOTOPOMy HaMeyeHO Momox*KeHHe AaHHOrO palioua. 
Tlonp3yscb TaOMWaMH aHaJIH30B, ONMCaHHAMH MHHepasioB HM YUHTbIBaA reoso- 
rHio paHouHa u CnelwMpuKy ruyzporpaduyeckoh ceTH, MOXKHO MO WaHHbIM Ta6r. | 
BbIJeIMTb CuleMyIoulMe aCCOWMAaWHH, 3aHHMaOWWe ONMpeseeHHble palioubl. 

1. Temarutopaa accolMalua XapakTepHa Ja aJwIIOBHA cucTembI Kpisbii- 
Cy (Anaiickol) — Cypxo6a — Baxua (go ero cpequero Teyenusa), Kya6cKoli 
Renpeccnu, p. Asrynem u 03. Kapa-Kysab. Tunwuno Bpicokoe coxepxkanne re- 
MaTHTa B Wwiuxe. TemaTuT BcTpeyeH JBYX THNOB — CTaJIbHO-cepblii, KpHcTaJ- 
JIM4eCKHH C MeTaJIJIHYeCKHM OI€CKOM H MVIOTHbIM, CKPbITOKpucTasinueckni, Ha- 
MOMHHAIOWMH ~MeTaMOp@H3OBaHHblli 3eMJIMCTbI KpacHbli wemnesHak. TIpucyt- 
CTBYIOT OKaTaHHble 3epHa WHpKoHa u pyTHa. McTouHHKOM MaTepuasia ciryxKar, 
BUUMO, MevIOBble KpaCHOWUBeTHble OTMORKeHHA. B moceHUX, CormacHO HalHM 
uccleqoBanusm mo p. AxK-Balitam (1oxHbIM), KOMMUeCTBO reMaTHTa JocTuraerT 
98% oT Beca WWIHXxa. 

2. Meramopduyeckast accolMallua 3aHuMaeT KoTOBHHY osep Paxnr-Kyvip 
u Ilop-Kynb nu pp. Ax-Cy (c cepequHb! paccrosHusa Mexyy TaxTambiiiem u 
yetbem Ax-Balirana), Mypra6 u Bapraur, a Takxxe yuacToK peku IlsnmxK mMexay 
Baptaurom u fsryiemom. Jat yka3aHHo accouMalluu, BHAMMO, XapakTepHO 
yCTOHYHBOe COMep2Kahhe TYPMaJMHa HM SMNAOTAa, B CpeqHem (OcObeHHO WIA 3TH- 
Jota) pesko Mpesbiitiatouee UX CTaHapTbl (cM. Ta. 1). Ucrousukom MeTamop- 
(bu4eCKHX MHHEepPalOB ABJIAIOTCA, MO-BHMMOMY, BbIXOJ[bI KpUCTaJJIHUeCKUX 
canes mo p. Waxnyt, 3op-bypatok u mpaBbim mputoKam Ax-Cy (yKasaHue 
B. Il. Bapxaropa). Tak, na p. Waxnyr, B Touxe na Bpicore 5001 mM, Hamu HaGsmt0- 
WaHCb KOPeHHbI€ BbIXO[bl KPHCTAaJIJIMYeCKHX CaHIeB, pe3KO O6orallleHHbie: 
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TaOanna 1 


x & me = 
5 = e BS Se = & 
IIpopHHyHH H HOMepa T1po6 a i rs S g=8 S S 3 
oj os iS He Boe a =] a i 
SH he! Kveolee LOSe ueeel heMlELen | ce 
I — snunoTopaa x 5,00 4,46 — 1,03 | 10,06 | 56.00 
; ; : ' : 0,26 | 0,16 
(975, 976, 985) s Sah |) BA = O28). Se@) Vee) aesy 0,13 
n 3 3 = 3 3 3 3 3 
Il — snugotosaa x 4,97 | 8,50] 0,07] 2 ; 
ah : ; ; 525 ||) 24,20) 28587" |) 10.20 0,25 
(965, 966, 967, 970) s 8,05 5,57 0,08 | 0,55 6,64 | 13,43 0,90 0,20 
n 4 4 4 4 4 4 h 4 
Ill — remaTuTopaa ty 43,06 | 10,76 0,82 | 411,60 | 16,25 
a ; : = : : f 0,44 | 0,06 
Gor Pos, Sela Dae gee, [> 19,69 | 7,96 | — 0,94 | 8,80 | 20,82 | 0,48 | 0,09 
963, 964, 928, 969) ety 10 10 = 40 10 40 40 10 
IV — MarHeTHTOBaH ip 7,30 | 20,84 1,80 | 21,55 | 19,34 
= ’ ? a ’ ’ ” 0,17 0,10 
(955, 956, 957, 958, 959, 959, | s 00m monde | Nae 4,56 | 12,34 | 11,50] 0,20 | 0,49 
960, 961) n Fi a _ 7 7 7 7 7 
pe er ecan x 14,90) | 5,90 '|' 0,27 |, 458 | 12,701) 44,807) 0,58) fae 4310 
(929, 932, 952A, 952, 953, s 49;90\ 1) 4,49 .| 0,389.1) 2.79 || 47,40 | 2,01) 0322, |= 4,00 
953A) n 6 6 6 6 6 6 6 6 
VI — anaTutTopaa v 0,44 | 20,40 | 0,01 | 0,54 | 14,54 | 12,57 
5 ; 5 5 ; : 1,25, | 11,07 
(930, 931, 932A, 936, 937, 938,) s 0,63 | 5,20 | 0,03 | 0,73 | 10,10 | 8,89 | 0,75 7,09 
941, 942, 949) n 9 9 9 9 9 9 9 9 
VII — rpanatosas io 0,69 | 4,80 | 0,04 | 2,30 | 47,6 
5 ; ; ‘ 60 | 6,40 | 0,49 1,40 
(989, 940, 943, 944, 945, 946, | 5 0,144 | 3,80 | 0,10 | 4,37 | 15,87 | 8,42 | 0,44 oie) 
947, 948, 950, 951, 974, 972, n 1h 14 44 1h 14 1h WA 14 
973, 974) 
VIII — anyzany3utToBaa x = a 2,47 0,17 1,82 | 42,95 | 15,80 4,12 
(938, 934, 985, 935A) Ss _ — 0,76 0,24 1,94 9,69 14,06 5,44 
n a = h 4 4 4 4 h 


JMCTeHOM, KPYNHBIMH KPHCTaJJIaMH CTaBpOJINTa WM pa3IHUHbIMH POroBbIMM 
oOMaHKaMH. 

3. AmaTHTOBad accolMaluA XapaKTepH3syeTca OOMIMeM B WWIHXe allaTHuta, 
pe3KO MpeBbIWaIoulMM cpeyHee cofep%KaHHe eo B OObIUHBIX WWIHXax, Jake 
c y¥eToM Gombuo ero Aucnepcuu (Tab. 1). Pation, xapakTepu3yroulniica o6u- 
JIH€M allaTuTa, OXBaTbIBaeT BepxoBbaA p. AK-Cy (Koi3bi-Pa6at, TaxTambilll), 
pp. Anuuyp u yur u oxi cKoH cuctembl [Oxuo-AnuuypceKoro xpeora. 
Ba2KHO OTMeTHTb, 4TO BCe GoraTble anaTHTOM (10 28% oT MaccbI WWIHXaB alJIIO- 
Buu p. Ilamup y uyHkta Kymjpl) WwIMxXH MpHypoyeHbl HOO K OKpeCTHOCTAM 
fOxuo-AnuuypcKoro xpe6ra, M60 HemocpeCTBeHHO K ero MpogomxKennto. Cye- 
myer MouepKHyTb, 4TO B Oacceline AuMuypa paHee OblIM HalieHbl CKOMNIeHHA 
WupKoHa HM MoHalHTa (?), YTO HaTaIKMBaeT Ha MBICJIb O Pa3MbIBE IeJIOUHbIX 
nopox. BerpeseHHblii B WWIMXaX alaTHT OObIUHO OKaTaH, perKe B NpHsmMaTHye- 
CKHX KPHCTaJlax; NO MOKa3aTe/IAM IPeNOMJICHHA BbIJeAIOTCA JBe pasHocTH — 
omua c N, ~ 1,633 un Ny = 1,638 u Bropan c NV, =~ 1,638 u Ny = 1,642. 
Y Taxrampiua u no Anuuypy B WWIMxXax Take MpHCyTCTByeT ABa Tua rpaHa- 
Ta — posoBbii u uepHbiii c n > 1,890. Uepupiit rpanat (MelaHuT?) mouTH we- 
JIMKOM mpeqcraBseT rpaHaT y Taxtampia.Coepxanve TAKeEIOH pakiMH 
B aJIJIKOBHH HeBeJIHKO. 

4, Aujlaly3HTOBaA accolMalluaA OXBaTbIBaeT HeOOMbUION palioH, NPHMbIKaA 
¢ oro-BocTOKa K alaTuToBoH. Ona pacnouiaraeTcA Mexky BOCTOUHbIM OKOHYA- 
nuem IOxxo-AnuuypcKoro xpeOta H CeBepHbIM CKOHOM BaxaucKoro; Kk Heli 
OTHOCATCH OTMORKeHUA 03. Sop-Kyab, Kyx-JaKurut, Uakan-Kyap u pyubsa My- 
Kyp-Unb-O6, 7. e. cambix ucToKoB cuctembl Amy-JJappu. Kpome Hanyu” an- 
Jlauly3HTa, MpeACTaBIeHHOrO pasHOCTAMM C OOMbIUHM KOJIMYCCTBOM YepHBIX, He- 
MpospayHbIX BKJIOUeHHM, B accolMalluM BCera MPHCYTCTBYIOT XJOpHT, MHOTMa 
MHoro 6yporo TypMasuuHa (40 33% Ha o3. Kyx-JKurnt),OCHOBHbIM (POHOM LIWIHXa 
ABIAIOTCA SMMOT HM MHHepaJbl Tpynmbl aMpuOosoB, WIA mocyieqHUX XapakTep- 
HO HaIHuHe BTOPHYHBIX H3MeCHeHHH. 
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B weoM wuWHxH accolMalluH XapakTepu3ytorca OTHOCHTEIBHOH KPYyMHO- 
cTbio 3epHa. B paiioHe pasBHTHA aHAaJly3HTOBOH accolMallHu HaO0LaeTca 
MHOFO OOOMKOB MOpOA THMa y3OBaTbIX WH MATHHMCTbIX ClaHlleB, a TaKKe PpaHu- 
TOKJOB. OONOMKU CaHUeB yIvOBaTbl. 

5. Tpavatopad accolvalua NoAB/IAeTCA B WWIMXaX B HH3OBbAX P. Tlamup 
u B ansioBuu p. Baxan-Jlappa mpotus cen. JIanrap-Kourr. Huxe mo TlanaoKy 
yo Wurxappa MatepHa rpaHaToBoli accoumMalluu oOorallleH anaTHTOM, KOJIH- 
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Puc. 1. CxemMa moKamu3alMH MHHepaIbHbIX accolMaluli alopud pek Ilamupa. 1—& — 

accouMauuu: J, 2 — smugoTopbie, 3 — rpaHaToBan, 4 — reMaTuToBas, 3 — MarHeTHTO- 

Ban, 6 — anaTuTopadx, 7 — aHdany3uTopaa, 6& — MeraMopduyeckHX MMHepasosB; IJ— 
MeCTo OTOopa H Homep mpo6ni> 


yecTBO KoTOporo HHKe UlutxapBa craHoBuTca oOpmuHbIM. Hue no ITIanaxy, 
BIOTb Ao Baptaura u no Ufax-Jlape anmtoBuli pe3ko OOoralleH rpaHaToM, OObIU- 
HO THMa aJIbMaHJHHa; 3HAYHTEIbHO perKe MPHCYTCTBYIOT Ppa3HOCTH THNa rpoc- 
cylapa, elle pexke TeMHbIe, THNa aHApaguta. panatbl TuNa rpoccyaapa HeCcyT 
MHOFOUHCJICHHbIe ~YePHbI€ BKJIIO“eHHA, YACTO XOPOWIO OrpaHeHbl. MbMeHHTbI 
BCTPe¥eHbI B OY€Hb MEJIKHX OPPaHeHHbIX KPHCTaax H OOJOMKaX, B HUX Ya- 
CTO BHAHbI CpacTaHia C reMaTHTOM, XapakTepuble, no H. H. Tpyutkosoit, qa 
WJIbMeHHTa MeTaMOppHyeckHx Tou. M3peqka mpucyTcTByeT OYeHb CBeEXKHH 
omnBHH Cc Np= 1,642 n Nz = 1,666, pexe c NV, = 1,690; N- = 1,730: Bes 
accOuMallWA B We/IOM HCKJIOUHTeIbHO CBexKa. Kpome yKa3aHHOH O6macTH pac- 
MpOcTpaHeHHA UWINXH, OoraTble rpaHaTOM, OOpa3yioT Yy4aCTOK B HH30BbAX 
Tanaka, HuxKe yctbs Koi3pui-Cy (Kyaa6cKon) qo Baxuia. 

VicrouHHKOM MaTepHala ABAIOTCH KpUCTaWIMYeCKHe CaHUbl HW THeLCbl 
OceBLIX YacTeH TOPHbIX CoopyxeHHi. Tak, NO HalwHM HaOJIIOJeHHAM, BaslyHbl 
KOHYCa BbIHOCca p. Bpanr-to>KHbiit Coep2KaT OOIOMKH amuOON-rpanatoBbix rHeli- 
COB C KpaCHbIM rpaHaTOM B KpuCcTaax Oo 2—3 CM B AHaMeTpe, ANcTeHcoxepxKa* 
U[Me CJIaHI{bl C BbIeIeHHAMM AuCTeHa Oo 5 MM. Kpome Toro, rpaHaToBas acco- 
Malwa mpHypoyena K NputToKaM IlanwKa, ApeHupytoulHM oceBbie yactu Tuu- 
Aykywia (Baxan-JJappx, Kokua), B KoTOpbIX culeqyeT O%KUaTb rWiyOuHHbIE 
(balun mMeramopdu3ma. 

Yuacrok Jommub! swyKa Mexay ycrbamu Ssryema u Kei3pii-Cy Bkstouaer 
“Be CleqyiOulNX XapaKTepHbIX aCCOWMaWHH, KOTOPbie MOryT CUHTaTbCA CaMo- 
CTOSIT@JIbHBIMH. 

6. Marnerutopaad accouMalluA OXxBaTbiBaeT palion mepeceyenua TlanmKem 
Jlappasckoro xpe6ra. B Hee xe MbI BKO4aeM anOBuli p. O6-n-XymG6oy, 60- 
raTbl MarHeTHTOM H STMOTOM. B WesoM 3Ta accolMallua OM3Ka K TpaHaTOBOH, 
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OyAY4H C1OX%KeHa COBEPLIEHHO CBEXMMH MHHepasamu. MarnetuT wupoKo pacmpo- 
CTpaHeH, OO/laqaeT APKUM OIECKOM, 4aCTO MaPTHTH3HPOBaH; WIbMeHHT HM Te- 
/ MaTHT OOpa3yloT COBMEeCTHbIe MpopacTaHUuA; MpHCyTCTBYIOT CBexKHe 3epHa OH- 
BHHa. OcHOBHOH MCTOUHHK CHOCa, BHAMMO,— MeTaMopuueckue Tommi JLap- 
Ba3sCKOrO XpeOTa, HHOFa MpecTaBJeHHble B 3e/leHOKaMeHHOH cpalluu. 

7. OnufoToBaA accolMalua OxBaTbIBaer TeyeHHe IlaugxKa Hue ero BbIXOJa 
u3 JlappascKoro xpe6ra BMIOTb Ho ycrba Kpispwi-Cy, a TakxKe HUKHee TeYeHHe 
Baxia 4 Mecro camanua Baxuia u IIangaxa. HauOomee apKo accoumalua Bbipa- 
2KeHAa B 9TOM palione, Te OTHOWMeHHe CpeqHero K CTaHapTy Somee cemu. Duuyot — 
HaHOosee paciipocrpaneHHblit MuHepal accolMaluu — XapakTepusyeres Kpyn- 
HbIMH 3epHaMM (YaCTO B CpacTaHuAX C XJOpuToM Jo 0,9 mM), He oKaTaH, acco- 
WHupyeT C rpaHaTOM THIa aIbMaHMHa, poroBol OOMaHKOH.Berpeyaiorca Kpyni- 
Hble TaOJMTYATbie HHAMBUAbI BOLAHO-MpospayHoro HM MOsOUHO-Georo WucTeHa 
AuiuHoH Jo 1 mm. IIpicyrcrByior B MasIOM KOMMYeCTBE MMPOKCeHEI, B PeNKUX 
3HaKaX aHaly3HT, AHTOPHIVINT, OTAebHbIe 3epHa OHBUHA. AccomuMallusaA B Ie- 
JIOM 110 CBOeH CBexKeCTH, HEOKATAHHOCTH OOJIOMKOB MHHepaJIOB, HX pasMepy OYeHb 
6Iu3Ka K accOlMalluAM rpaHaTOBOH HM MarHeTHTOBOM, pacmomararoluluMca Tak2Ke 
mo TeyeHuto IIanqxKa. UMcrounnkom accolMaluu ABIAAIOTCA, BAAMMO, PHpo- 
AMHAMHYeCKHe MpOWecchl, MPHBOAAWHe K OTHOCHTeIbHOMY OOOrallleHHIO WWIMXa 
STIMOTOM Ip BbIXOJe peKH H3 KaHbOHa WIM B ee HH30BbAX (Baxi). 

Urak, aopui Ilamupa 4 mpHsteratoulux palioHoB JeMTCH Ha pA, THNOB 
110 MHHepaJIbHbIM accolMaluam. HanOouee XapakTepHbl: accoluallua c OOOMOU- 
HbIM TCMaTHTOM, OXBAaTbIBalOllad PaHOHbl Pa3BHTHA KPaCHOIBeTHIX M@JIOBbIX 
OTJOKeHHH; accolMaluA, OoraTad alaTHTOM, K KOTOPOM MpHMbIKaloT accollHa- 
WMH C aHlaJly3HTOM, TYPMaJIMHOM H XJIOPHTOM, IIpOHCXOAAMHe 3a CueT pa3spylile- 
HHA KPYMHBIX ULeJIOUHbIX MACCHBOB (?) H KOHTAKTHbIX apeaJIOB HHTpy3Hii; Ha- 

_ KOHEW, acCCOWMallMH MHHepasOB PerHOHAJIbHOrO MeTaMOp@H3Ma B pa3JIMUHbIX 
» craqluax ero MposABIeHuA — rpaHaToBas, MeTaMopduyecKas, SMMAOTOBAA UM Mar- 
HeTHTOBAaA. 

CpaBHuBad BbIqeeHHbIe Hamu Ha Ilamupe acJIOBHaJIbHbIe MUHepaJIbHble ac- 
COlMalu C TaKOBbIMH BocTOUHOrO Kapka3a (*), Mbl MOXKEM OTMETHTh Cuielyroulee. 

a) Kapka3 oveHb OoraT MpodyKTaMH pa3pylWeHHA YeTBePTHYHOTO OCHOB- 
Horo (poMOwy¥ecKNe MHpOKCeHbI) H Me3030HCKOrO (MOHOKJIMHaJIbHbIe IMpo- 
KCeHbI), HECKOJIbKO Oomee KHCTOFO, apdpy3HBHOrO ByJKaHH3Ma. Ilamup mpakTu- 
YeCKH JIHINeH MOAOOHBIX MHHepaJIbHbIX accolWMaluH. 

6) Kaskas3 u Tamup ator winpokul wield MuHepanos xeesa. IIpu stom 
c Kaspka3a CHOCHTCA J[BYXBaJICHTHOe 2%Kee30, MOryliee B MpPHHWMMe, IPH OKHC- 
JICHHH CBA3aHHOM C HMM Cepbl, MepeXOAHTb B PaCTBOPHMbIe COeqMHeEHHA Tpex- 
BaJleHTHOrO 2*Keme3sa*. Tlamup Maer 2Kee80 BbICLUMX CTeMeHeH OKHCJICHHA, KOTO- 
poe MOXKeT pasHOCHTbCA TOJIbKO M€XaHH¥eCKUM IIYTeM. 

B) Ilamup ABIAeTCA MCTOUHHKOM OOJIbIOrO KOMUECTBA MPOAYKTOB pasMbIBa 
NOpok aMPHOOMMTOBLIX MeTaMOpduyecKkuX (pallu, KOTOpble MpakTHYecKH OTCYT- 
CTBYIOT Ha KaBka3e. 

PesioMupyA MO2KHO OTMeTHTb, UTO XapaKTep OOJOMOUHBIX MHHepasbHbIX 
accollMalul BOKpyr KPYHbIX TOPHbIX COOpyxXeHuH ONpesemAeTcA B MepByto 
ouepelb COCTABOM UX NOpOA HW OTORKeHHH. | 


Tlocrynusto 


Jla6opatopua aspomeTojoB 2 1X 1957 


Axkayemun Hayk CCCP 


I[MTHPOBAHHAS JIMTEPATYPA 


1A,B. Bucteanyc, JAH, 111, Ne 5, 1068 (1956). * C. WH. Kayuuuxk os, 
B. Crpatanosu4, Tate. komm. oKxcn., 1932, 1933, cTp. 247. 


* Cyemyer oTMeTHTb, TO B 1 cM? NMMpHTa COLep2%RKUTCA MOCTATOUHO CEPET, uTOObI Ip ee OKHC- 
JICHHH MepeBecTu B pacTBopuMoe cocTosHHe 3,1 r x#Kemesa B BUC Fe:(SOq)s3, B TO BPeMA Kak B 
IupuTe ero cogepxKuTcs 2,3 r. Ia paspaGoTKu Bonpoca 06 OKMCMeHHM *Keesa MMPHTOB HM Tepe- 
Boe €fo B pacCTBOPHMoe COCTOAHHe HEOOXOAMMBI TOUHEIE ONPeAeNeHHA Ye/bHbIX BeCOB ICeBIO- 
Mop(o3IMMOHHTAa lo MMpPUTy M M30TOMMYeCKOrO CocTaBa AX KUCMOposa. 


8 JAH, vr. 118, Ne 6 1161 
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PEOUOCH St 


®, MH. EHWOBA 
K BONMPOCY O HMAPAFEHE3HCE YIJIEHOCHOCTH 
WU KOHKPELMEHOCHOCTH 
(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 15 VIII 1957) 


B pesysbTare MHOFOJeTHAX JIMTOMOrMYeCKUX UccieqoBaHuH B IleyopcKom 
yroubHom Oacceline A. B. Makegonop (4) ycraHoBHul NapareHeTHueckue CO- 
OTHOLUCHHA HEKOTOPbIX JIMTOTeHETHUCCKHX THIOB MOpok, KOHKpelHeHOCHOCTH 
HM YyIIeHOCHOCTH B WHKIax. Kpome Toro, OblI yCTaHOBJeH NapareHesHc yrvie- 
HOCHOCTH H KOHKPelMCHOCHOCTH OMpeeJIeHHbIX HHTePpBaJIOB paspesa (makeTOB) 
BOPKYTCKOH cepHu* ceBepo-BocTouHOH uactu IleyopcKoro Oaccelixva. ; 

IIpopegenupie B. A. Escrpaxuupim B 1946—1947 rr. qa pa3pe3a HHTHHCKOM 
cBuTel** Murauckoro mMecTropoxeHHuA MOAcueTbl KOSPUIMeHTOB KOHKpellne- 
HOCHOCTH M YIJICHOCHOCTH MO BBbIJe@JICHHbIM HM HHTepBalaM paspe3sa NOATBep- 
qua BprBogb! A. B. Maxegouosa. 

AnaJlOrMyuHble UCCeOBaHHA B KOMMIeKCe C J,PyrHMH JIMTOJIOrHYeCKHMH pa- 
6oTaMH OblIM MpoBexeHbI Hamu Avia Murunckoro, UepHopeyenckoro u Koxmkum- 
cKoro MecTopoxyeHuH loro-BocTouHoH uacru IleyopcKoro Oaccelina. 

Tenesuc yrvIeHOCHbIX OTJIOXKEHHH BOPKYTCKOM CepHH 1OXKHOH HW CeBepO-BOCTOY- 
HOH uacTel OacceliHa B OOWIMX YepTaxX OAMHAKOB. OTO NOATBep*KaeTcA ceLy}o- 
WMMM JaHHbimMu: 1) cxofCTBOM JIMTOreHeTHYeCKHX THNOB MOpor; 2) nowTH OAMHa- 
KOBOH CMeHOH (pallHli m0 paspesy (oT YepeOBaHHA JIaryHHO-MOpCKHX, COJIOHO- 
BaTOBOJHO-JIaryHHbIX, ONMPeCHeHHO-JlaryHHbIX H KOHTHHEHTAJIbHbIX (OOOTHBIX) 
(pallu B HM2XKHEBOPKYTCKOM CBHTe JO YepeOBaHHA OMpPeCHeHHO-JaryHHbIxX H 
KOHTHHEHTAJIbHbIX (alu B BEPXHEBOPKYTCKOH CBUTe); 3) OAMHAKOBOH, B OOMLNX 
yepTax, CMeHOH N10 paspesy dbayHbl, PIOpbl H TeOXHMHYECKUX YCJIOBHH O6pa3o0Ba- 
HUA NOPO, YTO HaXOJHT CBOe BbIPaxKeHhe B OLMHAKOBOH (B OOUIMX YepTax) CMeHe 
MO pa3spe3y KOHKPeWHOHHBIX KOMIVJICKCOB H T. J. 

t Tem He MeHee HMeeTCA PA CakTOB, FOBOPAMLHX O HECKOJIbKO OTJIMUHON reHe- 
THYeCKOH OOcTaHOBKe 1OFO-BOCTOYHOH uacTH OaccelHa. Jia HariaAyHOCTH 3TH 
OTJIHUHA MPHBOAATCA B CueLyiouleH Ta6suWe: 


Cepepo-BocTouHad yacTb OacceliHa 


VispectKopoe BEWeCTBO PaKOBHH aHTpa- 
KO3H], BbILLeJIOUCHO 


B NOSAHEWHATCHETHYCCKHX TPeuUlWHaXx 
nmlopoy, BOPKYyTCKOH CepHH JOBOJIbHO YaCTbI 
2KHJIKH HW HaJI€TbIl KAOJIMHHTA 


B apruJIHTax npeo61a qaroT TJIHHHCTHIC 
MHHCpavJibl Ppynilibl KAOIMHUTA H THAPOCJIObI 


B BepXHeBOpKyTCKOH CBHTe COJIOHOBaTO- 
waryHHble awn u dbayHa HE BCIpeyeHbI 


B BepxHeBopkyTCKo CBHTe OTCyTCTBYWOT 
YMCTO H3BECTKOBHCTHI€ KOHKPeIHOHHbIe JIHH- 


3bl H KOHKpeuHn (6e3 MpHMecH Kap6oHaToB 
2*ew1e3a) 


TOxxHO-BOCTOUHaA YacTh HaccelHa 


Ms3pecTKoBoe BeWeCTBO PaKOBHH aHTpa- 
KOSH], KaK lpaBHJIO, COXpaHHAeTca 


KaoJIMHHT MO WHareHeTHYeCKUM TpellHHam 
MOpok BOpKyTCKOH cepHH MoYTH OTCyTCT- 
ByeT 


B apruamuTax KpoMe KaOsIMHUTa UWIHpoKo 
PpacipocTpaHeHbl JIHHHCTBIe MHHepasbn 
rpynnbl OeljewutTa 


B_ BepxHeBopKyTCKoli CBHTe BCTPe4eHBT 
COJIOHOBATOBOAHbIe (hauwH WH (dbayHa B HAK- 
nel HW cpequeH YactAx paspesa 

B BepXHeBOpKyTCKOl CBUTe HepejKO, a Ha 
KoxkKHMCKOM MeCTOpoxKeHHH YacTO BCTpe- 


YalOTCA UHACTO H3BECTKOBHCTBHIe KOHKpe lh 
H KOHKPCUHOHHbIe JIMH3bI 


IIpeo61aqanve MuHepasoB rpynnbl Geliqenuta (?) B apruadiuTax, cox pa- 
HHBINeeCA H3BECTKOBOe BeleCTBO PaKOBHH aHTPaKO3HJ, Ooee U3BECTKOBHCTHIII 


* CorulacHo pellleHHio MexKyBeOMCTBEHHOPo CopelaHusa B CBepzmoscke B 1956 r. no yHHH- 
Kalu CTpaTurpaduyeckux cxem Ypasla BOPKyTCKasA CBUTa COOTBETCTBYeT BOPKYTCKOIi cepun, 


HHMKHAA WOLCBUTa BOPKYyTCKol CBHTbI — HH2KHEBO 


CKOM CBHTbI — BepXHeBOPKyTCKOli CBHTe. 


PKYTCKOH CBUTe HM BeEPXHAA NOLCBUTa BOPKyT- 


** VWHTMHCKad CBHTAa IOro-BOCTOUHOH actu bacceitna COOTBETCTBY€T BEPXHEBOPKYTCKOH CBUTe 


cepepo-BocTtoka IleyopceKoro Oacceiina. 
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KOMIMWIe€KC PaHHeMareHeTHYeCKUX KOHKPelH TOBOPAT O GouIbliell WeOUHOCTH 
OOcTaHOBKH CeAUMeHTAalMH H AMareHesa NOPO BOPKYTCKOM CepHH 1OXKHOH yacTH 
Ileyopcxoro GOacceltua. C stumM rapMonHupyer MOUTH MoOHOe OTCYTCTBHE KaOJH~- 
HHTa Cpe MMHepavJIbHbIX BbIAeeHHH MO NO3qHeAMareHeTHYeCKHM TpeuluHaM, 
TaK Ha3bIBaeMbIM JHOTPelluHaM. 

Haxogku COMOHOBaTOBOAHO-JaryHHbIX (palluli, CoMOHOBaTOBOAHO! (bayHbl, 
HOBOJbHO UWIMpOKoe pasBHTHe H3BECTKOBUCTHIX KOHKpelWii B BepXHeBOpKyTCKol 
CBUTe€ CBHJeCTeIbCTBYIOT O TOM, YTO MOPCKHe TpaHcrpeccuu B 1Ox%xKHOL yacrH TTe- 
YOpCKOro Oacceliha NpOAOWLKaIUCh BO BpeMA (OPMUPOBAHHA BePXHEBOPKYTCKOH - 
CBHTHI, TOrla Kak Ha CeBepo-BoCcTOKe Oaccelina BIIMAHHe MOPCKHX TpaHcrpeccuh 
ye mpekpatusocb. [Ipu stom HemocpeCTBeHHO B 1OXKHOM actu Oaccelina BIHA- 
He MOPCKHX TpaHcrpeccui BOspacTaso C CeBepa Ha I0F, O 4eM CBUeTeIbCTBYeT 
yBeIMYeHHE COJepKaHHA USBECTKOBHCTHIX KOHKPellMl (c yyacTHeM KapOouaTa 
MarH¥A) HW HaXOJKH COJOHOBATOBOAHOH tayHbl axe B cpeHell uacTH BepXHe- 
BOPKYTCKOH CBHTHI. 

JlopouIbHO WMpoKoe pasBUTHe H3BECTKOBUCTEIX KOHKpelluli B paspese BepXHe- 
BOPKYTCKOH CBHTbI 10X%KHOH uacTH TleyopcKoro Gaccelina Hapawy c x*KelesucTo- 
KapOOHaTHbIMH HW CMelaHHO-H3BeCTKOBO-2KeJeC3HCTO-KapOOHaTHbIMH KOHKpelluA- 
MM MO3BOJIMJIO TIpOBeCTH HaGJIOJCHHA Hal, CBASbIO C YIVICHOCHOCTbIO 3THX JBYX 
rpymn KoHKpeluH. 

Jia Wuruncxoro, Uepxopeyexckoro u Koxkumckoro Mecropoxkyenuit Obi 
NOACUMTAaHb! KOSPPUUMEHTHI KOHKPeLHCHOCHOCTH NO OMpeeJIeHHbIM MHTepBaslaM 
paspesa, aHaJIOrH4HO TOMY, Kak 9TO Jlea0Cb B pa6otax A. B. Makegouora (1). 
BpijlesieHHble HHTepBabl pa3spe3a ABJIAIOTCH  eCTECTBCHHbIMH JIMTOeHeTH- 
4eCKHMH WH TeOXHMHYCCKHMH 30HAMH, OTJIMYAIOUWMMHCA Apyr OT Apyra THNamMu 
NOpod, Pall, KOHKpelHeHOCHOCTHIO HW yrvieHocHocTbIO. KoadipuunexT KOHKpe- 
IH€HOCHOCTH MOZCUHTHIBAeETCH Tak Ke, Kak HU KoaPPUuWWeHT yrvieHOcHOCcTH, 
HM lmpescraBsseT coOoi CYyYMMapHylO MOILHOCTh KOHKpelHH, BbIpaKeHHy!0 
B TIPOWeCHTHOM OTHOIWCHHH K MOMIHOCTH COOTBETCTBYIOULeErO HHTepBawla 
pa3pes3a. 

KosdullveHT KOHK pellHe€HOCHOCTH MOACUMTHIBAJICA OTACIbHO WIA ABYX Tpymn 
KOHKpeunh: 1) xKeme3sHcTO-kKapOOHAaTHBIX H CMelNaHHO-2KeJ1e3HCTO-H3BeECTKOBO- 
KapOOHaTHbIX KOHKpellMi HW 2) H3BeCTKOBHCTHIX KOHKpellHii. 

B rpynny Keme3ucto-KapOoHaTHbIX HW CMelI@HHO-H3BeCTKOBO-KeJe3HCTO- 
KapOOHaTHbIX KOHKpelWH BKJIIOUCHbI KOHKPelMM CHJepHTOBOrO, AHKePHTOBOTO, 
aHKePHTO-CUepHTOBOFO, H3BECTKOBO-CHepHTO-aHKepHTOBOLO COcTaBa H KOHKpe- 
I[MOHHbIe JIMH3bI MeCUaHO-aHKepHTOBOrO, MeCYaHO-H3BeCTKOBO-aHKepHTOBOrO Co- 
cTaBa. 

B rpymny u3BeCTKOBHCTbIX KOHKPelHi BKJIIOUCHbI H3BeECTKOBHCTbIe KOHKpe- 
IMM WH KOHKPelWMOHHbIe JIMH3bI, B KOTOPbIX COJep2KaHve KapOoHaTOB %eslesa He 
Ooublue, 4YeM BO BMelialouleH Mopoe. 

Pesy.1bTaTbI NMOACUeTOB MO TpeM H3YYeHHBIM ONOPHbIM paspesaM BepXHEBOp- 
KYTCKOM CBHTbI IpuBeseHbI Ha puc. 1. Kpupbie u3MeHeHUA KOSPULMEHTOB KOH- 
KPe€IWMCHOCHOCTH M YIJICHOCHOCTH M0 30HaM™ MOKa3bIBalOT, TO yBeJINYeHHe 
KOS@PHUNEHTA YIVICHOCHOCTH HEH3MeHHO CONpOBOX*KaeTCA yBeMYeHHeM koOap- 
@uUMeHTa KOHKPelMeHOCHOCTH 2Kese3HCTO-KapOOHAaTHBIX HM CMellaHHO-H3BeCTKO- 
BHCTO-2Ke@/1e3HCTO-KapOOHATHBIX KOHKPelHli, H, HaoOopoT, yMeHbleHHe koa(p- 
(pullveHTa  yrsileHOCHOCTH COmMpoBoxaeTcaA yMeHbIeHHeM KoOad(pullHeHTa 


ee aah data ee Te 
* VUsyuennpie paspesbl ~-epHopeyenckoro mu Koxkumckoro MeCTOPOKTeCHHU pacnoJO*KeHbl, 
cooTBeTcTBeHHO, B 17 1 43 KM loxHee paspesa MHTHHCKOro MecTOpoxKeHHA. Brrjenenuple Ha pce. 
3OHbI COOTBETCTBYIOT CyIeLyIONLMM MHTepBasaM MuTuHcKoro paspesa: 
I of Kpopam 4 nacta Jo KpopmM 4 miacta 


II» » Aes: » SEG Ss 
IIT» » 6 » » un he es) 
IV » » HAT o> » *ye eatoh i 
V » » Sah » 97 iil oy : 
VI » » WAL 9 » BepXHeH TpaHHI[bl BePXHEBOPKYTCKOM CBHTHI. 
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KOHKP€IMe€HOCHOCTH 93TOH Ke Tpyinbl KOHKpelwH. Takum  o0pa3oM, 
HaONIOaloTCA JOBOJIbHO YeTKHe MapareHeTHyeCKHe COOTHOICHHA Mery yIvie- 
HOCHOCTbIO, C OHO! CTOPOHBI, M 2ese3HCTO-KapOOHAaTHbIMH, CMeLaHHO-H3BeCT- 
KOBO-2Ke@J1€3HCTO-KapOOHAaTHBIMA KOHKPellMAMU, C pyro CTOPOHEI. 
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Puc. 1. Kpuspre usMeHenuli Kos@HUHeHTOB yIrvIeHOCHOCTH HM KOHKPelMeHOCHOCTH To 

30HaM B Koxkumckom (A), UepHopeyenckom (5) 4 Hutuxcxom (8) mectopowzenusax. 

1 — KoappuuneuT yrmenocHocTu, 2 — KoaddPuyuenT oOuleil KOHKpel{MeHOCHOCTH, 3 — 

KoapULHeHT 2KeeSHCTO-KapOoHaTHBIX HM CMe€IaHHO-H3BeCTKOBUCTO-KeMe3HCTO-KapOonar- 
HBIX KOHKpelMii, 4 — KootPpuuUMeHT H3BECTKOBHCTHIX KOHKpelluli 


CoBeplleHHO MHa¥e BeleT CeO KPHBAA KOS*PUMLMEHTA H3BECTKOBHCTHIX KOH- 
KpelHi; yBeHYeHHe KOSdPHUMeHTAa | H3BECTKOBHCTHIX KOHKPelMH CONPOBOX- 
JaeTCA YMeHbIeHHeM KOa*PuUMeHTa YIIeHOCHOCTH, H, HaOOOPOT, yMeHbIWeHHe 
KOOPPHUNEHTA HU3BECTKOBUCTHIX KOHKpeWWH COmpoBowkAaeTch# YBeIHYeHHeM 
KosPPUUNeHTa yrueHocHOCcTH. OcoOeHHO HarIAHO STO HIOCTpHpyercsa MO pas- 
pesy KoxkumcKoro MecTopoxKeHHA, Tak KaK Ha 9TOM MeCTOPOKAeHHH HapALy 
C 2KeJIe3HCTO-KapOOHAaTHbIMH H H3BeECTKOBO-%KeJe3HCTO-KapOOHATHBIMH KOHKpe- 
ILMAMH WMPOKO paciipocTpaHeHbl H3BeECTKOBHCTHIe KOHKpellHH. Menee oruerwiHBo 
3TO IIpOABIAeTCA B paspesax UepHopeyenckoro 4 MutTunckoro mecTropox jenni, 
HO HW 3)leCb 9Ta 3AKOHOMEPHOCTb ABHO COXpaHsAeTca. 

O6pa30Banue H3BeCTKOBUCTHIX KOHKPelHil B }O2%KHOH YacTu IleyopcKoro yromb- 
Horo OacceliHa CBASAHO C NepHOAMYeCKUMH TpaHCcrpeccHAMH MOP B OMmpecHeH- 
HYIO MaryHy * (HIM C (—bazaMH OCOMOHEHHA aryHHbIxX BOL). O6 stom ACHO cBUJe- 
TeJIbCTBYIOT HaXOAKH COMOHOBATOBOHO-aryHHOH (bayHbl HMeHHO B y4uacTKaXx 
mpeoOaqaHuA W3BeCTKOBUCTHIX KOHKpelHi Ha %kKemesucTo-KapOonaTHbIMH 
WH H3BeECTKOBHCTO-2KeJe3HCTO-KapOOHATHBIMH. 

Takum 06pa30M, 30HbI NWpeoOlaaHusl H3BeECTKOBHCTLIX KOHKPeUHit CBA3aHbI 
© MOM€HTaMH MaKCHMaJIbHOPO pasBHTUA TpaHcrpeccuHH Wn Cc Gouee CYXHMH KJIH- 
MaTHYCCKHMH (hasaMu, T. €. C (allHAMU, HeOarOMpHATHLIMU AIA yreo6paso- 


* BosMoxHo TakxKe, YTO OHH CBASAHBI C (basamu Oomee cyXoro KMMaTa, Tak Kak VintuHcKo- 
Koxumekult pation Tlevopcxoro Gaccelia pacnonoxwken Ha rpanuue ApyX NanwadpTHo-KIuMatTH 
4YeCKUX 30H KyHTypPcKoro Beka. 
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BaHHA, NOSTOMY, E€CTECTBeEHHO, NapareHe3suca YIvIeHOCHOCTH HM H3BeCTKOBH- 
CTbIX KOHKPellH HeIb3SA H OKUJaTb. Hao6opor, OoMOTHO-KOHTHHEHTAJIbHbIe (pa- 
WMH M *asbl BaKHOTO KIMMaTAa, C KOTOPbIMH CBA3aHO yrueoOpa30BaHuHe, OblwIn 
ONarOnpwATHEI WM AA cbopMupoBanus 2KEJIESHCTO-KapOOHATHBIX HM CMeIIaHHO- 
H3BeCTKOBO-2Kee3HCTO-KapOOHATHEIX KOHKpelluli B JOHHBIX OCayKax Oacceiina, 
HENOCPeACTBCHHO MPHMbIKaBLUMX K TOPPAHHKaM HM NorpeOaBluNx mpHoOpexuble 
TOPPAHUKU BO BPeMA TpaHcrpeccuii ompecHeHHo NaryHel. 


TocyfapcTBeHHplli cor3Hbtit Iloctynuao 
reomormueckui Tpect [lesopayrmereomorua , 5 VI 1956 
tr. Bopxyta, Koma ACCP 


UMTHPOBAHHAA JIMTEPATYPA 


+ A.B. Makegouos, Has. Tanapy. ynp. reon. donyos, s. 1, u. 3, M.— JI., 1947. 
7 A.B. Maxeyouos, Matep. 3 Teon. xonpep. Koma ACCP, Cpixtsipxap, 1948. 
3 A.B. Makxeyouos, Koxkpeuun popkytTcKoi yrnenocHoli cuts, ABTopedepatT juccep- 
tauuu, WTH AH CCCP, 1954. *A.B.Maxkeyouos, Tp. Jla6. reon. yraa,'s. 5 (1956). 
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Jloxnagn AkafleMun Hayk cccP 
1958. Tom 118, Ne 6 


TrEOJIOPHA 


A. WH. )KAMOMJIA, H. C. MOATOPHAS u M. HW. COCHHHA 


0 HWKHEKAMEHHOYPOJIbHbIX OTJIOKKEHHAX CHXOTE-AJIHHA 
(BACCEHH p. ABBAK YMOBKH) 


(I]pedcmaeaexo axademuxom J. B. Haauexunoim 5 VIII 1957) 


B 1932 r. T. I]. Bonapopuy 8 usBecrHaKax toro-BOCTOYHOrO CKsIOHAa Tr. 3a- 
pol, Hallie OpraHuyecKHe OCTaTKH MWIOXOH COXpaHHOCTH, KOTOpble ObIIM OTIpe- 
neneust JI. B. Hanupkunsim Kak Productus (Gigantella) ex gr. giganteus Mart. 
uw Reticularia sp. Oro Oba MepBax HaxoKa PayHbl B H3BeCTHAKAX O.IbrHHCKOrO 
pationa [Ipumopckoro kpas M EMMHCTBCHHAaA HaxOKa HW2KHero KapOona Ha Cr- 
xoT3-AmuHe; BepostHo, nostomy IT. Il. BonapoBua He yTOUHHJI BOSpacT M3Be- 
CTHAKOBbIX HM KPCMHHCTO-H3BECTHAKOBIX TOU, ObrMHcKoro paHoHa, a OTHEC 
HX K MepMo-KapOoHy — WIKOTOBCKOH CBHTEe. 

B JlauibHeliliem Hu*KHHH KapOou B IIpumopbe Hurye He NOTBepAMICA, a KOr- 
Ja B H3BeCTHAKAX TOH Ke Fr. Sapo Obimu Halieub! PopamuHUdephl, oupeseAto- 
ule CpeHe-BepXHeKaMeHHOYTOJIbHbIH (') H HHXKHEMePMCKHH BO3PaCT, TO BO3- 
HHKJIO COMHeHHe B HaJIMuMH HuKHerO KapOoHa B IIpumopbe Boobute (?). 

IIpu TemaTuyeckux paOotax 1954 r. HaM yJjaulocb O6Hapy2XXUTb BH3eHCKHe 
dopamMunudepbl B H3BeCTHAKaX KN. CKasucToro (mpaBbli mpuToK p. ABBaky- 
MOBKH, B 30 KM loro-3anafHee r. Sapog), a B 1955—1956 rr. npousBecTu Jonou- 
HUTeJIbHbIe COOpbl H BMepBble Ha CuxoTs-AHHe M3y4HTb cTpaTurpaduyeckui 
paspe3 BMelLaloulux oTMOmKeHHH. Hauty 3anayvy oOmeruusO0 3HAKOMCTBO C MaTe- 
pHalamMu, nowyueHHEimu B 1950—1952 rr. UW. VW. Anrymesnuem u A. M. 3aroc- 
KHHBIM TIpH pa3sBelKe CKaJIMcToro MecTOpoxkKeHua. 

B cTpyKTYPHOM OTHOLIe€HHH HW2KHeKAMCHHOYPOJIbHbIe OTMIOMKeHUA KI. CKa- 
JMCTOTO OOpa3yiOT OMPOKHHYTY!O Ha 1OFO-BOCTOK AaHTHKJIMHaJIbHy!O CKaqKy 
CeBepO-BOCTOYHOLO MpOcTHpaHHA, OCJIOXKHEHHYIO HECKOJIbKMMH CKJIaKaMv BTO- 
poro Nopsxqka HW pa3spbIBHbIMH HapylieHHaAMH. Ha ceBepe Hw CeBepo-BOCTOKe 
yKa3aHHble OOpas0BaHHA MepeKpbIBaIOTCA Oa3aJIbHbIMM KOHTIOMepaTaMH cpel- 
Hero KapOoHa. 

YunTbIBas, UTO OMNHCbIBaAeMbIe OTOXKCHHA PaCpocTpaneHbi HM B APyruXx y4a- 
cTKax OvlbruHcKoro paliona, BCcIOowy coxpaHasa cnemnduyeckue oco6eHHOCTH 
cBoero CocTaBa H (pPayHHCTHYeCKy!O XapaKTepHCTHKY, MbI MpeliaraeM BbILeHTb 
UX MO Ha3BaHHeM CKaJIMCTOH CBUTHI (0 Ha3BaHHt0 KIOUa). CBUTa OTUSTJIHBO 
AeCMHTCA Ha ABe COr1aCHO 3asePatOulUX NOACBUTHI, CBASAHHbIX MepexoZHOH may- 
KOH KPeCMHUCTbIX CIaHIleB, NeCYaHHKOB HW KPeMHUCTHIX OpeKUHil C NOCTeMeHHBIM 
YMeHbUIeHHeM POJIM MOCMeMHHX BBepX M0 paspesy. 

HwxHad MoscBHTa XapaKTepu3yercAd «mecrpoToli» muTOMOrH4ecKorO co- 
cTaBa H (paliMabHOl HeBbIep%KanHocTpio. B Hu3ax ee PaSBUTbI KPeMHHCThIe 
MOPOMbl, CpeMHIOIO YaCTb CiaralOT USBECTHAKH, PaseeHHble MpocoaMu (HIM 
JIMH34MH) KPCMHUCTHIX HM TIMHHCTbIX C/aHIeB, aIeCBPOMHTOB HM H3BeECTHAKOBO- 
KP€MHUCTHIX Opekunii. 

Ilo eBomy cKJIony NomMHbI KI. CKaucToro Huxe ycrbAa Ka. Tepporo Pyz- 
Horo HaOwloqaercA cileqyiomMl crpaturpaduyeckuit paspes (cHu3y BBepX): 

1. Kpemuuctble noposbl CBeTuI0-Ceporo I[BeTa HaJIeBbIX OTTCHKOB C IIpOCuI0eM 
C€pbIX. KPCMHHCTO-PMHHCTHIX CJIAHIIGB .. . . « «ss - mo. eol—a0 

2. AneBpomuTbl YepHble meOenuaTHe ... . 1... ke 5» 
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3. U3Becruaku KPYyYNHO- H CpeAHEKPHCTaJMueckHe Oeble H CBeTJIOCepBle, 


MACCHBUHIC,” DEKE MMIMTYIATHCH 4 5. Wh I Sls we she won, wee 
4. Kpemuucrble noposbl, aHalorwunpie colo 1, C MaJIOMOILHbIMM IMH3aMu 
OpeKYMPOBaHHBIX KPeMHMCTHIX Mopoh............4.2.+siI2M 
D.ANeBpOHHTE! YePHbIe CHanenaTHe’ on ce | Sou aun eeto Ss 
6. M3pectHaku, aHanoruunble ciow'3... = OLD 


7. AN@BpOIUTEY WATIMAHeTHIC Cantipn ale’) £290. Toto) Se HOM 

8. KpeMHHCTO-H3BeCTHAKOBbIe MH KpeMHUcTHIe Opekuun. TlepBple cu102KeHbI 
HeOKaTaHHbIMH MIM CaOOOKaTaHHbIMH OOOMKaMH (40 4—5 cm) cepbix u CBeTJO- 
CepbIX KPeMHHCTBIX NOpO HM CBeTVIO-CepbIX H3BECTHAKOB, C He3Ha4HTe/IbHbIM 
KOJIHYeCTBOM CBA3yIouleH Macca! (10—15%), mpeycraBeHHOH xJIOpuTO-KBap- 
WeBbIM MaTepHaJIOM TeMHO-Ceporo Beta. KpemHucTble OpeKYHU COCTOAT U3 MedI- 
KAX YIJIOBaTbIX OOJIOMKOB KPeMHHCTHIX MOPON, CI\CMeHTHPOBAHHEIX TeMHO-CepbIM 
MaTepHaJioM, HHOra C MpHMecbiO MeCuaHOro HIM aJlIeBPOMHTOBOFO MaTepHasa. 
KommuecTBo WemMenta KomeOerca oT 10 no 40%. Bpekuuu u3MeHsAIOT CBO Co- 
cTaB KaK MO MafeHHio, Tak H MO NpocrHpanuio ......... 10-15 Mm 

9. Vispecruakw C MaJIOMOILHBIMH JIMH3aMH KPe€MHMCTO-H3BeECTHAKOBDIX 


penny ln sie gee ar ee ARE? 1 aA TD aRUEND Oe eee OAL ee ter 
10. Kpemuucto-rinHuctTble CiaHibl KOpHuHeBaTo-ceporo uBeta. . 30 » 
11. Kpemuuetble ciaHbl, aHalloruunbie cmoiol..... ifs bie UZ Oy 


12. Uepegopanue mpocioeB (MHH3) MeJKOOOJOMOUHBIX KPeMHUCTHIX 
OpekunH, HepeqKO C MeCYaHHKOBbIM IeMeHTOM, TeCYaHHKOB HM KPeMHUCTbIX 
MOON er vase en Sc8 ate elie Mean RSS SONS melee, Url: Waitt eae emmeOR NE 

OGutase MOmmHOcTS TIORCBHTE! 4...) oe ete Eee 2. SB 00S 350s 

B ofHOM H3 TpocioeB H3BeCTHAKAa OOHapy2KeHa Clelyioulad dayHa copa- 
muHudep: Tuberitina sp., Ammodiscus sp., Archaediscus aff. pustulus Grozd. 
et Leb., A. cf. ovoides Raus., A. ex gr. parvus Raus., Monotaxis sp., Tetra- 
taxis sp., Endothyranella sp., Haplophragmella (?) sp., Palaeotextularia (?) 
ex gr. longissima Lip., Cribrostomum ex gr. eximium Moell., Climacammina 
ussuriensis sp. nov., Quasiendothyra cf. diserta Leb., Endothyra ex gr. glo- 
bulus Eichw., E. ex. gr. omphalota Raus. et Reitl., E. sp. nov. (E. aff. bar- 
zassiensis Leb.), E. aff. legitima Schlyk., E. ex gr. similis Raus. et Reitl., 
E. cf. pauciseptata Raus., E. sp., Millerella aff. shamordini Raus., M. aff. 
pressula Gan., M. aff. tantilla Gan., M. tantilla Gan. var. orienta var. nov., 
Eostaffella mediocris Viss.,; E. mediocris var. ovalis Viss., E. breviscula Gan., 
E. umbilicata sp. nov., E. ex gr. mosquensis Viss., E. prisca Raus. var. nov., 
E. prisca var. butinae Gan., E. aff. lenticula Grozd. et Leb., E. paraparva Gan., 
Fy sp. tov. (E- ex gr. proikensis Raus.), E. ex gr. proikensis. Raus., E: spas, 
Parastaffella ex gr. struvei Moell., P. candida Gan. u P. gracilis sp. 
nov. 

TlepeyuceuHbili KoMMIeKC (OpaMHHHdep HOCHT ABHO BbIpaxKeHHbI HHKHE- 
KaMCHHOYPOJIbHbIM OONHK. Hanwune OobWOroO KONMYeCTBA (OPM, LWIMpPOKO pac- 
IIpOCTPpaHeHHbIX B BePXHEBH3elHCKUX OTIOKeHHAX PyccKol miaTdopMel, Ypasia,, 
Llentpambuoro Kas3axctana 4 Cpefqueli A3uu aeT OCHOBaHNe CUHTATh, YTO OCAaI- 
KH, Cofepxauue sty dayHy, ABIAIOTCA CHHXPOHHYHBIMH BH3elCKMM OTJOKe- 
HHAM BbILIeYMOMAHYTHIX paHOHOB HNO BOSpacTy CKOpee BCerO COOTBETCTBYIOT Cep- 
MyXOBCKOMY H OTYACTH OKCKOMY NOXbApycaM YHHMIMpOBaHHOK CXeMbI KaMeH- 
HOYFObHEIX OTIO*KeHUuH EpponelickoH uactru CCCP. 

Berpevewuble B KPe€MHHCTbIX MOpoaxX MWIOXO COXPaHMBUIMecA paMOuApUH 
BO3paCT OTJIOXKeHHM He OMpeyesAIOT. 

Bepxuad CKasIucTad MOXCBUTa CJIO%KeHa MPeCHMYUleCTBeCHHO CBeTJIO-CepbIMH 
¢ KOPMUHeBAaTbIMM OTTCHKaMH KPeMHHCTbIMH CJlaHWaMH, MeCTaMH TOHKOMOJIOC- 
YaTbIMH WIM OpeKYHpoBaHHbiIMu. Peykue MaJIOMOUIHbIe POCO HIM JIMH3bI Yep- 
HbIX TPCULMHOBATHIX KPCMHHCTHIX MOPO, TEMHO-CePbIX CAHWEBATHIX aJl€BPOJHTOB, 
2KEITOBATEIX CPeHeSCPHHCTHIX IeCYaHHKOB HeCKOJIbKO pa3sHooOpa3aT paspes. 
K cpegueli uacru crpaTurpaduyeckoro paspe3a BepXHel NOACBUTHI NpHypowena 
mauka YepeMYIOUUXCA COEB KPCMHUCTHIX, KPCMHHCTO-IIMHHCTBIX MH MMIMHMCTHIX 
CaHUeB C JIMH3aMH KpeMHHCTHIX OpeKYHi M CBeTJIbIX H3BeCTHAKOB, B KOTO- 
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pbixX HaliqeHbl MeKHe dopamuHudepbl (QHAOTHpHI) HHAKHEKAMeCHHOYTOMbHOrO 
oOMKa. 

Mouoctb mayku 100—130 mM, MomtHOcTb BCeH MoycBHTbI — oKOIO 700 M. 

Cpequ KpeMHHCTEIX TOM, PpasBHTbIX Ha CuxoT9-ANHHe, HeT TOU, Oosee 
HACbILCHHbIX KP@MHHCTbIMH NMOpoOaMH, YeM BepXHAA CKaJIMCTaAd MOACBHTA, 
CYMMapHaA MOM[HOCTb CJIO@B KPCMHHCTHIX HW KPCMHUCTO-IIMHHCTHIX MOpO KoO- 
Topol coctaBsseT Sosee 90% MOLIHOCTH BCeH TOVILUM. 

V3 compelembHbIx oOsacTelt MOpcKHe BH3eHCKHe OTJOXKEHHA H3BeCTHbI Ha 
cepepo-Boctoke CCCP, s Tupunckoi mpopununu Manpuxypun (*), B paloue 
HaHKHHCKHX XOJIMOB HM B CeBepo-BocTouHOM Xy6se (4). K comaneHuio, dopa- 
MHHUudepbl U3 STHX PaloHOB He u3yyeHbl. B SmonHu WOCTOBepHble HHKHEKAaMCH- 
HOYIOJIbHbIe€ OTJORKeHHA MOKA HeH3BeCTHEI. 

Yxasanue Mro (°) na mpucyTcrBve BepXHeBH3eHCKHX OTJOKeHHH B pahoue 
MaccuBa Xuja (Hida) aBaaeTca, m0-BHAMMOMY, OWIHOOUHBIM, TaK KaK HHKHAA 
yacTb pa3pe3a cepuu Mumuuoranu (Ichinotani group), Bpiqenenuad Miro B 30ny 
Millerella, coqep2%kuT B CBOeM COCTaBe CpeJHeKaMeHHOYTOJIbHbIe (Py3yJIMHH II 
(Millerella bigemmicula Igo, Pseudostafella kanmerai Igo u gp.). Bpaq au 
K BepXHeMY BH3e OyJeT OTHOCHTbCA M CaMaA HWKHAA YaCTb 9TOM 30HbI — NO]- 
3ona Millerella kanmerai: Bugbl, xapakrepHble Aa aTOH mogzsoub! (Millerella 
kanmerai Igo u M. discoidea Igo), m0 cBoemMy CTpOeHHIO HMeIOT HeECOMHEHHO 
OoIblee CXONCTBO C POPMAaMH HUXRKHeEH YacTH CpedHero KapOoHa, YeM C HHKHE- 
KAM€HHOYTOJIbHBIMH. 

Takum oOpa3om, no dayHe dopamuHNdep OTMOKeHHA KIOGa CKasMCTOrO 
B HaCTOAMee BPeMA CpaBHHTeJIbHO JIeErKO YBAS3bIBaIOTCA C BH3CHCKHMH OTVIO- 
*KeHusAMH CpeqHeli A3suu, LlentpambHoro Ka3axctrana u EsponelickoH yacTu 
Coto3a. Sto JaeT OCHOBaHHe MpesnosaraTb, YTO HHKHEKAMeCHHOYTOJIbHaA TpaHc- 
rpeccua Cuxors-ANHHbCKOM TeOCHHKJIMHaH B BepXHeBH3eHCKoOe BPeMsA HMedia 
OTKPbITOe CoOOM{eHHe C MOPAMM yKa3aHHbIX TeppHTOpHi. CBa3b MexKTy HM 
OCYUeCTBIAIaCb, MO-BHANMomy, Yepe3s TOxxHyIo Manpuxypuio u Kutait. 


Beecoro3Hblli HaydHO-HcceMOBaTebCKUlt Tloctynusto 
reoJlOrMuecKHH WHCTHTyT 31 VII 1957 


LUMTHPOBAHHAS JIATEPATYPA 


1A. I. Muxayxo-Maxaaa, JJAH, 58, N08, 1749 (1947). 2 C. A. Mysuaes, 
A. UW. )Kamoiiga, WUudpopm. c6opx. BCETEW, Ne 2 (1955). % A. M. Cmupuos, 
San. Xap6uncK. o6uy. ecrectBovcn. uw sTHorp., Ne 13 (1954). 4 Jiu Cu-ryan, Teono- 
rua Kuraa, 1952, §&I1g6 Hisayoshi, J. Geol. Soc. Japan., 62, Ne 728, 217 (4952). 
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oxnagn Akagqemuu nayx CCCP 
1957. Tom 118, Ne 6 
TEOAOPH A 


C. M. KOPEHEBCKMM u 10. C. POPIOHOB 


PEOQJIOPHUECKOE CTPOEHWE, KAJIMEHOCHOCTb WH BOPOHOCHOCTB. 
YEJIKAPCKOM COJINHOHM CTPYKTYPDBI 


(IIpedcmaeaexno axademuxom H. M.Cmpaxoeeim 12 V 1957) 


Bypenue, mpososusweeca B IIpukacnulickoli Hu3mMeHHOCTH, NOKa3am0 WIM- 
pokoe pasBHTHe Cpe COJIEHOCHHIX OTJIOXKeCHHM KaIMMHbIX Coe. Bopatpl %*e 
AAMTebHOe BPeMA PaCCMATPUBaJIMCh Kak SBTOHMYeCKHe OOpasoBaHuaA (1), 3a- 
JieKH KOTOPBIX JOKaIM30BaHbI B Mngepe. 3a mocaeqHee maTumeTue Gopatht, 
kKpome Vujepa (*) u rHe3q ruyqpo6opauuta B Veuxe (°), GbiuiH OOHapy>KeHbI. 
B BH Je BKJIOYCHHH WM 2Ke/IBaKOB B COJIAHBIX cTpyKTypax HexuuKu, J>Kyan- 
TroOe, Kpacnospku, jKusauku, AxyoxKapa, Asrupa. Oco6oe 3HaueHve Wa 
MepeOWeHKH NepcnekTHB OopoHocHocTH Ilpukacnua uMeeT OTKDbITHeE 
OopaToB VM KaJIMHHBbIX come B UenKkape. UenkapcKkad crpyKTypa HaxoquTca 
B 120 kM K wry oT r. YpaibcKa 4 MpuMblKaerT Cc 1Ora K COJOHOBaToMy 03. Uen- 
Kap. B ceBepHow uacTu cTpyKTyppl (r. Cacal) HaxoQuTCA JIOKawIbHOe MoyHA- 
THe ee cBosla (puc. 1). Y ceBepHoro NOAHOXKUA TOPHI OGHAKAalOTCH MOKPOBHbIe 
rumchi. Ha cepepHom Oepery 03. Uenkap moyHuMaeTcH mMeopan r. Cautac, 
Take COJIAHO-KyMOJIbHOrO Mpovcxox*kjenua. Kak BugHO, 03. Uenkap mpefcraB- 
JIAeT COOOH KOMMeEHCALMOHHY!IO MEXKKYNOJbHYIO BUAaWMHy. 

Ileppbie noucKH Oopa Ha Ueskape BpimouHeubl B 1939 r. A. H. BomkoBpim 
u VW. VU. J[vouncak, kKoTopbie onpo6oBasH BbIXO{bl FHMCOB y NOAHOMKHA Pr. Ca- 
cak. B 16 o6pasyjax runca ycTraHoBsieHo mpucytcTBue 0,01—0,05% B,Os, B 2 06- 
pa3uax JOJOMUTH3HpOBaHHOro u3sBecTHaAKa 0,01 u 0,1%, B OOpasue H8BecTHAKAa— 
0,05% uB ranHe 0,19%. Xora cofepxKaHve BOs 3yecb ObIN0 BbIllle, UeM B 
HHJepCKHX Pruncax, STOT PakT He Obl MpaBuJIbHO OMeHeH. B 1953—1954 rr. 10-14 
skcnequunen BAIT B runco-anrugpuToson Tose ckBaxHH NoNe 49 vu 136 ycera- 
HOBJIeHO cojepxanhe B,Os jo 0,23%. B comsaHok TONMe Hay KpOBseH BHYTpH- 
(pOpMallHOHHOTO aHrHputa B ckBaxkHHe Ne 136 Opa BcTpeyeHa 3aexKb Oeon. 
MYUHHCTON Noposbl, B KOTOpOH B 1955 r., B nadoparopun MuyepcKow sKcriesu- 
Wau (qaHuHble Tlogrop6yucxoro), onpedeneHo 7,4 u 8,57% BOs. To S{pxem- 
CKOMY 3TH OopaTbl MpecTaBseHbl OopauuTom. Huxe BHyTpHdopMalMOHHbIX. 
aHTHAPHTOB BCTPeYeHbl CHIbBHHUT WH KapHaJIMTOBaA Moposa. 

C 1954 r. 6ypenne na Uenkape (puc. |) nposogqur Ypano-OmMOencKad MapTus. 
Kasaxcxoro-MI u OH (fO. C. Topronopu VW. VW. 3a0nnyKui). BomouHennbim 
HaMH OG6OOMIeHHeEM HOJIYYeHHBIX MaTepHaJIOB OoJlee MOJIHO OXapaKTepH30BaHbl. 
reoloruyeckoe CTPOeHHE CTPYKTYPbI, €€ KAIMeHOCHOCTb MH OOpOHOcHOcTh. FApo 
UenkapcKou cTrpyKTypbl ClOx%KeHO XCMOreHHbIM KOMIJIEKCOM KyHrypa, KOTOpbIit 
pacunenen HW. VU. 3a6nuukum (1955) Ha Tpv TOMMM (CHH3y BBepX): CyJIbiarHo- 
cOsHy10 (COuJAHYIO), cybaTHy!o (rulcoBylo) HM TeppHreHHyto. 

CoumHasd TOMA COAKeHa KAMCHHOH COVIbIO, YepeylolileicAz C TOHKMMH Mpo- 
cnoamu (1—2 mm), nmacramu (1—4 M) uM OTJeuJIbHbIMH TlaykaMM (CKBa?KHHBI. 
NeNe 136, 29, 36) aurusputTa. Cpequ KaMeHHOM COJIM BCTpeveHbl BKpallJIeHHOCTb. 
WU wlacTbl KasIMHHBIX Cosel (KAaPHaJJIHTOBOM NOpOsbl HW CHJIBBHHMTA), BKpaliJeH- 
HOCTb, HpoOcsov uM MvlacTb! Gopatow. CympiaTHaa (rulcoBaa Tosa) MpescTaB- 
yieHa cepbIM H OesbIM THIICOM C NpOcJIOAMH HW NadkaMu aHrHApuTa, Mpocso- 
AMH W3BeCTHAKa, TvIMHUCTOrO MaTepHana HW asleBpoutTa. Mecramu Tosuta. 
Opexunpopana. Ha pas6ypHBaBlleMca yuacTKe CTpyKTYPbl MOW[HOCTb PHMCOBOK, 
Ton oT 92 yo 202,3 M, a rmyOuna sasleraHua ee KpoBsIM JO 192,3 Mm (puc. 2). 
TeppurenHas TOVIa H3BECTKOBUCTHIX TIMH C OOJIOMKAMH H MpOCJIOAMM M3Be- 
CTHAKa H3BecTHa He BO BCeX CKBaxKHHaXx. Oua JIMTOOPHYeCKH CXOJHAa C OTJIO- 
2KCHHAMH BepXHeli MepmMu (20—40 M) K KOTOpOH, BO3MO2XKHO, ee H CJleflyeT OTHO- 
cutb. Ha nepMcKHX Nopogax c pasMbIBOM savleraioT lopcKHe (Je), MpeycraB- 
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‘JICHHbIe aJIeBPUTHCTHIMH THHAaMH, MeckaMM M NeCYaHHKaMH C BKJIOYCHHAMH 
3epeH MMpHTa, OOYrIMBIIMXCA OCTaTKOB HM MeCTaMH MpOCJIOAMU OypbIxX yruien. 
Motuoctb Tom ot 33 go 160 m. Mectamu coxpaHHJIMcb MeJIOBbIe (aJIb6, - 
CeHOMaH, TYPOH, CaHTOH, KaMMaH, MaaCTpHXT, JaTCKH) HM TpeTHUHbIe (CbIs- 
paHcKH sipyc, OMroleH, ak¥arbia u amuepoH) oTsoxeHns. M13 Hux HaMOosee 
IIMpOKO pa3BuT akuarbi. UeTBepTHYHble OTJIOMKeHHA MpeACTABJIeHbI nopoxaMu 
6aKHHCKOTO HM XBaJIBIHCKOFO APYCOB, COPTOB H O3eP, aJIJIIOBHeM H leJIOBHeM (*). 
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Pue. 1. CAeMa pacuosoKeHuaA SOypoBbIX CKBaxKMH Ha UenkapcKkoM NowHATMM. CK Ba KH HHI: | 
J] — c 3ae@KaMU KaJIMHHbIX Coseli W GopaToB B KaMeHHOH cou, 2 — c 3asle*KaMH KaJIMMHbIX Coven 
B COJAHOLK Tose HM OopaTos B ruMcoBol Tose, 3 — c 3ameKaMH KaNMMUHbIX Codeit, 4 — c BKpall- 
JIGHHOCTbIO KaJIMHHBIX come, 5 — c 3aneKaMu OopaToB B THMCOBOH Towle, 6 — Cc BKpallJIeHHo- 
cTbIO OopaTon, 7 — BCTPeTHBLIIMe TOJIbKO KaMeHHY!IO COb, S — He JOCTHTUHe KaMeHHOH COUN, 
9 — KapTHpoBouHble CKBaxKuHbI, 10 — mpoekTHble cKBaxKHHbI, // — nvoWlaqu pacipoctpakeHua 
KaJIHiiHbIX CouleH Hw Oopatos, 12 — KOHTyp coJAHOM cTpyKTypbl, 13 — H30rHlIcbl, OKOHTYPH- 
Balolve HavOoulee BbICOKHe yUAaCTKH pesmbea 


BkpalJieHHOCTb, IpOmacTKH HW MWlacTbl KasIMHHbIX COJIeH B COAHOH TOME 
Yenkapa BcTpevyeHbl ckBaxkuHamun NoNe 136, 26, 27, 28, 29, 31, 33, 36 u 38 
(puc. 2). Onnm mpefcTaBienbl kKapHantuTOM uM cHabBHHOM. MonHaa 
KapHaJJIMTOBaA 30HaA BCTpeyeHa cKBaxHHOH Ne 33, B KOTOpOH mnwacTbl 
CBeTJIO-PpO3SOBOH KapHaJJIMTOBOH MOpoObl MpolifeHbl Ha WHTepBanax 338,0— 
338,4; 354,55—355,46; 377,2—411,55; 425,45—429,35 u 437,05—440,05 . 
[Inactbl ee OOnapyxkenbl cKBaxHHOH Ne 36 Ha rayOuHax 422,7—424,8 uy 
490,2—511,1, a nponmactku — cKBaxuHamu NeNe 26, 27 wu 3l. B naxuent 
YaCTH KaJIMHHOH SOHbI, OOHApyKeHHOH ckBaxKHHOK Ne 136 Ha ray6une 427,0— 
505,0 M, TakxKe BCTpeveHa KapHasIHTOBaA NOposa, a B BEpXHeli — CHJIbBUMHHTHI. 
[liacr Oenoro cHWIbBHHHTAa Cc COsepxKanHem 14,81—22,62% K.O Bcrpeyen cKBa- 
wauHOH Ne 27 Ha riyOune 375,8—385,3 M, a HWKe — ellie HecKObKO mpo- 
IWIaCTKOB CHJIbBMHUTa. CHJIbBHHHTOBbIe MpOmlacTKH BCTpeyeHb! CKBaxKHHAMH 
NoNo 26, 29 vu 33. 

Eme BbIlI€ CHJIbBAHHTOB B pa3spe3se pxa CKBAKHH  BCTPeUeHbI 
6oparbl. B cksaxkune Ne 26 onM BeTpeyeHb! Ha rayOune 269,8—271,6 m 
(3,72% B,Os,) B cKBaxkuHe Ne 136 B npegemax unteppana 375—389M 
(TOUHaA MOWHOCTh HeHsBecTHa) — B,Os no oTJeIbHbIM OOpasuam Wo 8—10% u 
B ckBaxkuHe Ne 29—Ha ray6nne 292,85—293,85 m — B.O3s 6,63%. Tlo 
B. B. Jlo6aHopoii, OopoHocHad nopoda kpoMe rauTa clO%KeHa B CKBaxKMHE 
Ne 26 OopauvToM M aHruypHTom, B cKBaxkuHe Ne 136 SopayuTom u Ku3epHTOM 
MB CKBaxKHHe Ne 29 NMHHOVTOM H aHTHApHTOM. B couAHOl TOME B psjye CKBa- 
2KHH (NoNe 27, 28, 30, 31, 36), a B cKBaxuHax NeNe 136,29 ene na HEKOTOPbIX 
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WHTepBaslax OOHapyKeHa BKpalJIeHHOCTb OopaToB Cc cOepxKaHHeM B2O3 Jo 
0,1—0,86% (puc. 2). 4 

B Tose NOKpOBHBIX rHmcoB OopaToBan Nopofla BcrpeveHa CKBaxKHHOM 
Ne 30 na ray6une 247,55—250,95 mM, B 30M Bbillie KPOBJH. COJAHOM TOU. 
Oua cylO%KeHa MEIKOKPHCTaJJIMYeCKUM THICOM C BKJIOYeHHSAMM ruypooopauuta 
(jo 1—2 cm) u 3eueHoit rauubl. Cpequee cojepxanve B Hei B,Os 16,24%. 
B cocegueli ckBaxxnue Ne 44 sta xe Topofa BcrpeyeHa Ha rmyOune 238,3— 
241,0 m, B 39,0 M BbIwe KpOBIM COmAHOL TOMA. B cKBaxuHe Ne 29 Oopo- 
HOCHbI FOPU3OHT, CIOXKeHHbIM rulcom u ruspob6opauntom (1,26% BOs), Bcrpe- 
yeH Ha ruryOuHe 212,6—214,2 m. B cxBaxnuue Ne | (Kaprupopounoi) Ha ray- 
6Oune 117,0—118,15 u 119,3—120,45 m B rauHe, WemMeHTHpyr1olleH OOJIOMKH 
recuanuka u rumca, OOHapyxeno 1,66% B,Os. BKpatsenHocTh OopaTos (JO 
0,3% BOs) o6napyxxeHa ckBaxkHHaMH NeNe 32, 40,49 u 136. 

ConocraBsieHue pa3pe30B CKBaxKHH (puc. 2) MOKasbIBaeT, ITO TMacTbl Ka- 
JMMHbIX coe MH OopaToB B COJAHOH TONMe, a TAKE OOpaTOB, BCTPeYeHHbIX B 
HWKHeH YaCTH PHNCOBOK TOJUIM, MphypoveHbl K yY¥acTKy JlOKaJIbHOrTO NMOJb- 
eMa rHmcoB u cosleH B patone r. CacaH. Ha stow msomlaqu yBelM4YMBaeTcA 
MOLLHOCTb HOKPOBHbIX PHMCOB, a UX KPOBJIA JleXKHT Ha rryOHHe He Oovlee 150 M. 
KpopuiA cOAHOH TOMIMM 3fecb TakxKe (XOTA MH MeHee 3aMeTHO) NpHNO,HATA. 
BecbMa BepOATHO, YTO TIOAbeEM OTJeNbHbIX yYacTKOB KpynHOrOo UenKapcKoro: 
COJINHOPO MaccHBa O6A3aH OOVIbIeH MacTHYHOCTH cole B Mosmoce, rye KaHH- 
Had 30HA C MOILHbIMH NlacTaMW KapHaJJIMTOBOM NOpOsbl W CHJIBBAHHTa pasBuTa 
61M3 CBOMOBOM YacTH cOMAHOrO Tela, YBeJIMYeHHE MOLLHOCTH TOJILIA NOKPOBHbIX 
PHICOB Ha STO MOWaqu, CKOpee Bcero, TaK}Ke CBA3AHO C COJIAHOH TeKTOHH- 
KOH. Uepeqopanve rHmcoB HW aHrHAPHTOB, HasMune MpOMMacTKOB MOC JeqHHX B 
MOUBe TOJIIH FOBOpHT O CpaBHUTesIbHO MaJION pou B ee POPMHpOBaHHH (Hapa- 
IMMBaHHH) TpoOleccOB BbILeIauHBaHHA. XOTH MecTaMH THIIcbl WH aHFHAPHTbl 
OpeKYHPOBAaHbI, HO TPeLIMHb! 3alOJIHeHbI TIMHOU MW pee CeJIeHHTOM. 

Tlnoujayqu pacmpocTpaHeHua 3aslexKel KasIMMHbIX cole H 6opaToB coBMaja- 
oT — OopaTbl B COMAHOM TOME  BCTPeYeHbI B HECKOJIbKHX leCATKaX 
MeTPpOB BbIIMe  KpOBJIH KasIMHHOH 30HbI. BopaTbl B HUKHeEH udacTH 
pa3pe3a MOKPOBHbIX THMCOB, BANHMO, OKOHTYpMBaroT Momocy MowbeMa Ka- 
JMHHOW 30HbI K KPOBJe COJIMHOM TOM. ITO yKa3bIBaeT Ha TO, 4TO OOpa- 
30BaHHe OoOpaToB B FHMCOBOH TOILe MOXKeT ObITb CBAZAHO H C ApeBHUMH (Worwp- 
CKMMH) YTHMepreHHbIMH MmpoleccaMH, GOslarofapA KOTOPHIM MpH AVIMTeIbHOM, 
Me€JVICHHOM Pa3MbIBe KPOBJIH COJIAHOK TOIL (JO NepeKpbITHA ee IOPCKOH Tome) 
MOTJIO MPOHCXOJMTb HapalllMBaHHe HeOOIbIION MauKH B HH KHeH yacTu ee paspesa. 

B pas6ypeHHol YacTH CTPYKTYPbI MomOCa pasBUTHA KaJHMHOM 3OHbI MU 3a- 
JiexkelH OopaToB pHypoyeHa K yuacTKY MORHATHA THMCOB UM Cosel uM BbIpPaxKe- 
Ha reomop@oulorwyecKH — BOSBbILICHHOCTAMH B pestbecbe (puc. 1). 

O6uapyxenne B UenkapcKolt cTpyKType TOPH30HTOB KaJIMHHbIX come vu 
OopaToB B COJAHOM TOME, a TaK%Ke GOPOHOCHOH MOposxbl B HMKHeM uacTH 
Ppaspesa TOJIUM: NOKPOBHbIX THICOB HMeeT OoblWoe HayyHOe HU NpuKNaL- 
Hoe 3HayeHHe. OHO T03BOIHeT NepecMoTpeTb MpexHve MpelcTaBseHHA O JIO- 
KaJIbHOM (POPpMHpOBaHHH OopaTOBbIX 3ae@exKeH MW KapHaJJIMT-CHJIbBUHMT-ran- 
ToBOH alluH ramorenHoro kyurypa IIpuKacnusa ucKmouNTeMbHO B paiione Un- 
jlepa. 


Ypalo-OQmOencKan reowloro-pasBeounad napTus 
Bcecowo3Horo Hay4HO-HCCeOBaTeAbCKOT O Noctynuao 
MHCTHTyTa Trasypruu 15 Ii] 1957 


UHMTMPOBAHHASA. JIUTEPATYPA 


*M.T.Baaamko,A.W.Cnupsaruna, Tp. 2 copem. no skcnepuMenTanbHoli MH- 
Hepasioruu HM Netporpapuy, Bp. 2, 1953. *% C. A. Ky Tees, Yu. 3am. Capatosck. roc. yHUB., 
1 (14), reon.- mous. cep., B. 2 (1938). % A.A.WBanos Matepnanst IWHUIPH, o6m. cep., 
cOopH. I (1936). * A. A. ApwxemexKu ili, COopx. Cynncatupie mectopoxpenua CCCP. 
M OopHoKasuiinble comm Mugepa, M3g. AH CCCP, 1 
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Aoxnagn Akangemun nayr CCCP 
1958. Tom 118, Ni 6 


PEOJIOPH A 


A. ]l. MUKJIYXO-MAKJIAH u HW. M. PYCAKOB 
KOMILIEKCbl ®OPAMHHH®PEP NAJIEO30H KOPAKCKOFO XPEBTA 


(IIpedcmaeneno axademuxom JI. H. Ilep6axoseim 18 X 1957) 


Jlo nocnequero Bpemenn (1,°,°) nanOonee ApepHumu noposamu B KopskKcKoM 
XpeOTe CUNTAaIHCb Me30301cKHe, TOUHee, MeoBble. B 1955 r. UW. M. Pycaxo- 
BbIM ObWIH HalieHbl (bayHHCTHYeCKH OXapaKTePH30BaHHble MOPOMb Maseosos, 
A. A. Boiitexosckan, usyyaa minds B KommeKuMH MH. M. Pycakosa, onpe- 
eWla B OOJIOMKaxX OpeKUHeBUAHbIX, 10 €@ MHEHHIO, H3BeCTHAKOB — (opaMu- 
Hudepbl BepXHero JeBOHa H HM2KHeTO KapOoHa, a B WeMeHTe — HW CpesHero 
KapOona (MocKoBcKoro sApyca). Ilo3qHee (1956 r.) B Tom xe palioue (no p. XaTbIp- 
Ke H Jp.) ObluIH MpOM3BeeHbI HOBIE HAXOAKH (ayHbl — tbopamuHudep, Opaxuo- 
Mok H KpHHouseH. Hayuenue HoBbIxX cOopoB dopamuHudep ObIIO MpoHsBe- 
meno A. JI. Mukxayxo-Maknaem. Um Opin ompefemeHbl caeqyrolue B03- 
pacTHble KOMMJIeKCbI: BH3eHCKHH, BU3eHCKO-HaMIOpCKHH, CpeHeKaMeHHOYTOJIb- 
HbIM, CaKMapCKUl, apTHHCKO-KyHIrypcCKuit. 

Bu3senucKHH KOMMJIeCKC xXapakTepH3yeTca MpHCyTCTBHeM CJle- 
ayrouyux opm: Tuberitina sp., Hyperammina sp., Plectogyra sp., Plectogyra 
ex gr. bradyi Mikh., Eostaffella aff.proikensis Raus., Eostaffella sp., Pseudo- 
endothyra sp. 

BuseHcKO-HaMIOPCKHHU COMepXKUT OTICIbHbIC BHI, CBOMCTBEH- 
Hble Oomee BHICOKUM TOPH30HTaM HW KHerO KapOoHa: Tuberitina sp., Tolypam- 
mina sp., Glomospira sp.,Glomospirella sp., Climacammina aff. aljutovica 
Reitl., Climacammina sp., Globivalvulina sp., Tetrataxis sp., T. aff. pres- 
sulus Malach., T. sp., Archaediscus sp., Asteroarchaediscus bashkiricus (Krest. 
et Theod.), A. aff. akchimensis (Grozd. et Leb.), Ast. eroarchaediscus sp., 
Plectogyra sp., Eostaffella ex gr. mediocris Wiss., E. kazakhstanica Raus., 
E. aff. pseudostruvei Raus. et Bel., Eostaffella sp. 

TlosRHEMOCKOBCKHH KOMNHAeKC COepKUT HEMHOFOUNCJEH- 
nubile Tuberitina sp., T. collosa Reitl., Textularia sp., Climacammina sp., 
Spiroplectammina cf. bashkirica Raus., Tetrataxis sp., Bradyina sp., Ple- 
ctogyra sp., Eoschubertella obscura (Lee et Chen), Fusiella aff. typica Lee | 
et Chen. 

CakMapcCKHUH KOMMMeCKC XapakTepHs3yerca MOBOMbHO MHOrO- 
yucmeHHbimMu Tuberitina aff. bulbacea H. et G., T. collosa Reitl., Tuberitina 
sp., Hyperammina sp., Glomospira sp., Nodosaria sp., Textularia_ sp., 
Climacammina sp., Spiroplectammina sp., Tetrataxis corona Cush. et Wat., 
T. sp. nov. ex gr. corona Cush. et Wat., T. sp., Plectogyra sp., Pseudoen- 
dothyra ivanovi (Dutk.), Schubertella aff. paramelonica Sul., S. sphaerica 
Sul., S. sp., Fusiella sp., Pseudofusulina sp., Acervoschwagerina ex gr. endoi 
Hanzawa, A. sp., Paraschwagerina? sp. 

ApTHMHCKOKYHrypckHH KOMMMeKC HMeECT B CBOeM COCTaBe 
glocratouno Tunmuuble oper: Tuberitina sp., Glomospira sp.,Agathammina sp., 
Textularia sp., Climacammina sp., Tetrataxis ex gr. corona Cush. et Wat., 
T. sp., Plectogyra sp., Schubertella sp., Pseudofusulina ex gr. kraffti (Schell- 
wien), Ps. sp., Parafusulina ex gr. japonica (Giimbel), P. sp. 

Kak BUHO H3 MpHBesxeHHOrO MepeyHA BUOB PopamuHHdep, B Kar%kOM KOM- 
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mulekce’ Cofepx#KaTcHx ocTaTOuHO crelupuyeckue POpMbl. TlomHpIi paspe3 oT- 
JIOXKeHM, COfep*Kallux . yKasaHHble KOMIWIeKCb! (opaMuHUdep, yCTaHOBJeH 
B cJleyIOuleM Bue. 

HanOonee ppeBHeli ABAAeTCA TOVILLAa OMHOOOPAa3HbIX XJIOPHTO-CepHILUTO~ 
KBapIeBbIX KPHCTaJJIMYeCKHX CwIaHWeB, COMepKallHx, NO  onpeeeHHAM 
B. B. Tumodeesa, XapakTepHbili WIA MOKeMOpHHCKUX, BO3MOKHO BepXHelpo- 
Tepo3OHCKUX OOpa3s0BaHHi, KOMIWIeKC CHOop. 

Bole, OYeBHAHO C yIVJIOBbIM HecorsmacHeM, 3asleraeT TOJIMa AWIMO-KBaplH- 
TOB, B BepXHeli YaCTH KOTOPbIX IIPHCYTCTBYIOT IOKPOBbI 3eJIEHOKAMCHHEIX 3p- 
(by3MBOB OCHOBHOFO cocTaBa H JIMH3bl PH(POreHHbIX MP@aMOPH30BaHHbIX H3- 
BeCTHAKOB, COepKallux OOWIbHLIX (opaMHHudep WH eAHHHYHbIE PaKOBHHbL 
6paxvonoyx (B ToM yuce u Striatifera striata Fisch. no onpegenenuam JI. JI. 
CremaHoBa) Bu3eHCKOrO H HaMIOPCKOFO BO3pacToB. 

OjHako HeOGXOJUMO OTMETHTb, 4TO, MO-BHAHMOMY, H3 HH2KHeEH YaCTH 9TOK 
TOU MpOHCXOLAT OOJIOMKH KpHHOUJel cumypulickoro oOuKa (no P. C. Ea- } 
THILeBOL), OOHApy2KeHHble B JeIOBHH, M KOpadsbI (Cyclochaetetes sp.), cKo- | 
pee Bcero cpefqHegeBoHcKoro Bospacra (no M. B. )KwxuHOM), HalieHHble B Ba- 
WyHax 6a3a/IbHbIX KOHIVIOMepaTOB BbillereKalleH Tou. TakuM oOpasom, BO3- 
pacr Bcel TOM NOKeH LaTHpOBaTbCA He TOJIbKO HH2KHHM KapOOHOM, TBep— 
JO YCTaHOBJICHHBIM B BepXHeli YaCTH, HO H CHJIYPOM HM JeBOHOM B HHXKHeHM YaCTH. 

O6pa30BaHHA HWKHerO KapOoHa NepeKpbIBalOTCA C YIJIOBbIM HeCOriacHemM 
CBHTOHM KOHTVIOMepaTOB, ALM HM pucporeHHbIX M3BecTHAKOB. B 100—150 Mm or 
OCHOBaHHA ee HalieHbl (y3yJIMHHbl, CBOHCTBeHHbI€e BePXHEMY MOCKOBCKOMY 
apycy cpeqHero KapOoHa, HecKosbKO Bile (250—300 m) oOHapy2xeHbI Cho- 
ristites u Brachythyris quadriradiatus Ver., BepoATHO, BepXHeKaMCHHOYTOJIb- 
HOrO Bospacta. 

Bpiue 3aieraeT OCaOUHO-BYJIKaHOreHHad TOJIIa, MpeACTaBJIeHHaA MOILII- 
HbIMH MOKPOBaMH OCHOBHBIX 9Py3HBOB H UX TYPaMH; HM MOJYHHEHbI MaJIOMOLI- 
Hble TpOCJIOH KBaPUHTOBUAHbIX MeCYaHHKOB H JIHH3bl H3BECTHAKOB. 

B HwxkHeH YaCTH 3TOH OCaJOUHO-BYJIKAaHOreHHOH TOMI OblwIH COHApy2KeHEr 
(y3yJIMHHbI CaKMapcKoro Apyca, a B CaMbIX BepXaX — APTHHCKO-KYHIypcKoro: 
Bospacta. PaccTosHue MO MOIIHOCTH MexKy H3BeCTHAKAaMH C (ayHOH Kap6oua 
MH MNepMH paBHo mpHoOsmH3uTeibHO 400 mM. Kpome dby3yJHHU, B 9THX BepXHHX 
H3BeCTHAKAX Obl HalieHbI H Opaxuonogy (Prorichthophenia nu gp.). 

Kommiekc Mopod C HHKHEMepMCKOl (bayHOH CormacHO MOKpbIBaeTCA TOME 
AIUM MW 3@JICeHOKAMCHHEIX S*py3HBOB OCHOBHOFO CocTaBa H HX TydaMu, NpHHal- 
JexKallMMU, BEPOATHO, Tak2Ke K HMKHel MepMu. 

HykuenepMckue oOpa30BaHua C YyIJIOBbIM HeCoriacHeM MepeKpbIBaloTCa 
cepHel MeTaMOp@H30BaHHbIX MeCYaHHKOB H aJleBpOJMTOB. B HuxKHeM YacCTH UX 
B YIVJIMCTO-PIMHHCTHIX MpOCcoAX OOHapyxXeHa MbWIbla KOPLaHTOB, KOTOpaA Mo- 
3BOA€T JIMUIb YCIOBHO OTHOCHTS 9TH OTJIOXRKeHHA K BePXHeH NepMu. YUNTHIBAA 
MIPHYPOUeHHOCTh HaXOJKH MblWIbIUbl KOPAAHTOB K HH3aM PaCCMaTPHBaeMol TOM- 
IM M OOsbUyIO MOWHOCTh MoceqHeli (Gomee 1500 M), HeIb3a UCKIIOUNTS UW 
HW2KHETPHAaCOBbIH BO3paCT ee BePXOB. 

Anasus pacipocrpaHeHHA KOMIWI€KCOB H3YYeHHBIX (POpaMHHUudep NOsBoOIAeT 
IIpHHTH K HEKOTOPBIM 3aKJIIOUCHHAM, HMEIOULHM OOULMH HHTepec. 

1. Komnuiekc dopamunudep BepxHero Bu3e — HaMmiopa, coxepxKamiuli Ta- 
KHe OObIUHbIe JIA COOTBETCTBYIOWMX OTIOKeHH TeppuTopult Exsponelicxolt 
yactu CCCP, Ypana u Cpequet Asuu dopmpi, Kak Asteroarchaediscus bash- 
kiricus Krest. et Theod., Eostaffella ex gr. mediocris Wiss., Eost. pseudostru- 
vei Raus. et Bel., a Takxe Hanuuue crpuarudep (Striatifera striata Fischer), 
NO3BOUAET 3aKJIOUMTh, YTO CTOb YaJeHHble APyr OT Apyra oOmacTH umes Jo- 
CTaTOUHO CBOOOAHOe cooOueHHe, CNocoOcTBOBaBLIee OOMeHY dbayHaMuH. 

2. Tloka ee HeT PayHUCTHUeCKUX JaHHBIX, CBHeTeEMbCTBYIOWIUX O HaIMUHH 
B Kopsakckom xpeOre Oalikupckoro H HMKHerO MOCKOBCKOrO spycoB. B To xe 
BpeMA HeT H MOCTATOUHbIX OCHOBAHHH TOBOPHTb O CTpaTurpaduyeckom mMepe- 
PbIBe, OXBAaTHIBAIOILeM BeCb HHTePBal OT OallIKHpCKOrO JO PaHHeMOCKOBCKOrO: 
BpeMeHH. 
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3. TaK Kak MO3{HeMOCKOBCKHH KOMIWIeKC (opamMHHucbep Ha HHTepecyio~ 
Ue Hac TeppHTOPHM N0Ka elle Malo H3yyeH, CHeluduKa ero HeACHA. 

4. OOuapyxeHHbIli KomnIeKc dopamnnudep B BepoATHO BepXHe€KaMeHHO- 
yrOJIbHbIX MOpOax He aeT TOUHOFO yKa3aHHA Ha BOSpacrT, TeM He MeHee HaXxO]- 
Ku Brachytiris quadriradiatus Ver. nosBonsior npeqnonoxKUTb HamMune oT- 
JOKeHHH BepXHero KapOoHa B CepHH Maeos0HcKUx oToweHUli KopsaKcKoro 
xpeora. 

5. BecbMa uHTepeceH KoMMseKC opamunudep, OOo3HaYeHHIM 3yecb Kak 
cakMapckui. B ero cocraBe MMEeIOTCA BUJbl, CBOMCTBeHHbIe CaKMapCKOMY sIpy- 
cy (*) Pycckoi nuardopmp: u Iipuypaapa (Schubertella sphaerica Sul., S. pa- 
ramelonica Sul.) u dopmpr (Acervoschwagerina ex gr. endoi Hanzawa), Tunuu- 
HbIe JWI OTJIOXKeHHH, COMOCTABAeMbIX B SnOHHH C CakMapckuMu (‘). OTH 
AaHHble MOSBONAIOT CeaTb BbIBOL O OeCCNOpHOM MIpHCyTCTBMM aHaJOroB Ccak-~ 
Mapckoro sipyca JlameKo Ha CeBepo-BocTtoKe CCCP u ropopuTb o cBobo_Hoi 
CBA3H MOPCKUX OaccelinoB TeppuTopuH KopsKkckoro xpe6ra u Esponeiicxol 
yactu Copetckoro Cowwsa, a TakKe 0 COeMHeHHN C HUMM Mops Anonuu. TombKo. 
3TUM, OYeBHAHO, MOXKHO OObACHHTb MPHCyTCTBHe 3eCb BYOB, XapaKTepHbIx 
WIA CakMapcKoro Apyca Esponelickol uactu CCCP u Anonuu. 

6. He Menee 10O0NbITHO NpHCyTCTBHe B KOMMsIeKCe MepMH MHOFOUMCIeH-~ 
HbIX IIpecTaBHTeleH BUOB, XapaKTePHbIX JIA BepXHeH MOMOBMHbI HM KHEli 
NepMH pa3svIH4HbIX paloHoB Teruca —Pseudofusulina ex gr. kraffti Schell- 
wien u Parafusulina ex gr. japonica Giimbel. Hanuune ux B OombuIoM KomuuecT- 
Be, BHJMMO, CBHAeCTEIbCTBYeT O TOM, YTO, HAYHHAA C 3STOTO BPeMEHH, YCTaHaBJH- 
BaeTCA NOCTOAHHAA CBA3b MOpeH paliona KopsxcKoro xpeOta u Anonuu. B To. 
%Ke BPeCMA OTCYTCTBHE B9YTHX OTJOKEHHAX BUJOB, CBOMCTBCHHbIX aPpTHHCKHM HU 
KYHIYPCKHUM OOpas0BaHHAM, a Tak?Ke HX aHaloraM B CeBepo-BoctouHoH Cu- 
6upu (BepxosHbe, Oacc. Kompimbl), MO3BOJIAe€T BbICKa3aTb MIpeMNOIOKeHHe, YTO 
HauvHad MpvOU3HTebHO C pyOexKa CaKMapCKOrO HM apTHHCKOTO BeKOB, BH- 
MMO, IIpepbIBaeTCA WIM CHJIbHO 3aTpyAHAeTCA OOMeH (ayHaMH B MOPAX OOacTH 
Kopskckoro xpe6ta H TeppHTOpHH, pacnosO*KeHHbIX 3anaHee (Gacc. Kowpimpl, 
Bepxosube, Esponelickaa uactb CCCP). 

7. UsyuenHble KAaMeHHOYTOJbHbIe dopamMuHUud@epb! KopsKckoro xpeOta He. 
MOSBOJIAIOT MOKA HPOH3BOAUTb TOUHbIe COMOCTABJICEHHA C KOHKPeTHbIMH pa3spe3a~ 
MH JaHHol cuctempl. MoxkHO TOBOpHThb JIMUIb, YTO Cpe HHX YaCTHYHO MMEeIOTCA 
cTpaTurpaduyeckne aHaJlOru BepXHero BH3€ — HaMlOpa H TOposbl BepXHero MO- 
cKosckoro spyca. Ilepmckve xe (py3yJIHHHAbI COfepxKaT BUI, MO3BOsAIOULHe 
CONOCTaBIATh COjepxKaulwe HX OOpas0BaHHA C «MeCuUaHO-CaHIeBOH CBHTOM» 
Manoro Xuurana (*) u oTmoxKeHuamu c Pseudoschwagerina uc Parafusulina 
Anounu (7,8) wc KapayarbipcKun (con c Schwagerina s. 1.) u JapBascKuM (con 
c Parafusulina) ropy3ontamu Cpequelt Asuu (*). 


JlenunrpayckH rocyapcTBeHHbIii Tloetynuso 
opfena JleHuHa yHMBepcHTeT 14 X 1957 
um. A. A. )KqaHosa 


Beecoio3ublil HaydHO-MCCeOBaTeMbCKHI 
MHCTHTYT reonorHH ApKTHKU 


WMTUPOBAHHAS JIMTEPATYPA 


1M. WH. Bymyes, Tp. Hayuno-wccn. uncer. reon. Apxtuxu, 62, 1” (1954). 
2A Tl, Day uk os, Copeulanne no pacpa6orke yHHpulMpoBaHHblx cTpaTurpaduyeckux cxem 
Tlambuero Boctoka, XaOaposck, 1956. *° 6b. H. Eaucees, Tp. Apxtnu. uuct., 48, Teo-- 
norua, 73 (1936). 4A. I. Muxayxo-Maxkaah, Yu. 3an. JITY, Ne 189, cep. reon., Be 6 
(1955). ®°U. 1. Huxoaaes, TopHo-reon. ymp. [aapcepMopnyTH, B. 19, 9 (1945). 
6Y.C. Cyaetimanuos, Tp. HTH, .B. 105, cep. reoa., Ne 35 (1949). S! Ha n- 
zawa, J. Paleont., 23, Ne2 (1949). ®I.Hisayoshi, J. Geol. Soc., Japan, 62, Ne 728. 
(1956). 
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Jlokaanp Akafemuu nwayk CCCP 
1958. Tom 118, NM 6 


FHUPOrEOJOrHA 


B. ©. TKAUYK 
O THMAX TEPM CASHO-BAHKAJIbBCKOH TOPHOHW CTPAHbI 
(IIpedcmaeaeno axademuxom JI. H. [llepdaxoeeim 10 VIII 1957) 


Casuo-BalikalbcKad TOpHad CTpaHa HCKJIOUHTeIbHO OoraTa MHHepaJIbHbIMH 
MCTOUHHKAaMH; Cpe HHX MHOPOUHCJICHHbI HCTOUHHKH TOPAYHX BOA C Hu3KOL 
MHHepalu3alneH (akpaToTepMb!). SHaYHTeIbHOe KOJIMYeECTBO TeEPM BBIXOXUT 
B MOl0Ce, OKaHMJIAIOWLeH C 1oro-BOCTOKa M BOCTOKa 03. Balika (BalikalbcKaa 
OO1aCTb MPOBHHILMH TepMaJIbHBIX Bo CCCP mo cxeme A. H. [3enc-JIurosckoro 
u H. VW. Toncruxuua (?)); uMetoTca BbIXOAbI ropxuHx Bo B BocrouHom CasHe; 
MHMYHbIe TePMaJIbHble HCTOUHUKH M3BeCTHbI HW Ha CMexKHbIX yuacTKax J,ayp- 
CKOH OOacTH MpOBHHIUMH yrseKHCIbIxX Bo, CCCP. 

TepMaJIbHbIe HCTOUHHKH MPHYpOueHbI K KPYMHbIM TEKTOHHYCCKHM Pa3JIOMaM,; 
BbIXOJbl HX HeEPeAKO OOpasyiOT TeEPMAJIbHbIe JIMHHU, MpOCIexKUBAaIOlnecA Ha ]e- 
CATKH KHJIOMeTpoB. B ByX MecTaX TepMaJIbHble BOJbI BCKPbITbI OYPOBbIMH CKBa- 
?KHHaMH: Ha noOepexbe 03. Balikam y moc. Cyxaa Sar3a Ha ruiyOuHe 150—300 M 
B PbIXJIbIX TP€THUHbIX OTJIOMKeHHAX, MOMCTHMAeMbIX THeMCaMH, B TyHKHACKOH 
Biawuue (qouHHa p. Mpxyt) y c. Kemuyk Ha ruyOuHe oKoso 800 M Takxe 
B TPeTHYHBIX OTOKeHHAX; Ha ruiyOuHe 1000 M cKBaxkuHa BOWWIAa B PpaHHTbl. 
McTrouHuku BbITeKalOT MpeHMYULeCTBeEHHO H3 TPeULHH H3BepXKeHHBIX HIM MeTa- 
MOP@HYeCKHX MOPOA pas/IMUHOrO BOSpPacTa H PexKe M3 MepeKPbIBAaIOULHX HX PBbIX- 
JIbIX OTJIOXKeHHH HESHAYHTebHOH MoULHOcTH. TakuM o6pa30M, Ha (OpMHpoBa- 
HHe XHMMYeCKOFO COCTaBa TePMaJIbHbIX BO] ONHCbIBAaeMOH TeppHTOpHH, 3a 
PeAKHM HCKJIOUeHHeM, HE MOFYT OKa3bIBaTb BJIMAHHA HH MpOIeccbl BbILLeTa- 
YMBaHHA MOpO OCaMOUHBIX TOU, HH COCTaB OCTATOUHBIX BOX B 93THX 
TOJIULAX . 

Tepmpt Casno-BalikabcKoli ropHol CTpaHbl BeCbMa pa3HOOOpa3Hbl MO CBO- 
eMy XHMMYeCKOMy HM raso0Bomy cocraBy (°,'* *°); B HacTommee BPeMA 3fecb U3- 
BeCTHO CBbIIMe 50 MyHKTOB C BbIXOJaMH TepMaJIbHBIX HCTOUHHKOB; AIA mpeobula- 
WatoulerO UX YACIa HMEIOTCH JaHHble O XHMHUYCCKOM, a JIA HEKOTOPbIX H O raso- 
BOM COCTaBe BO, YaCTHUHO TpefcTaBeHHble Ha puc. |. 

B 3aBucHMOCcTH OT TeMllepaTypbl, XHMM3Ma H TasoBoro cocraBa B IIpuOaili- 
KaJIbe MOXKHO BBIJeJIMTb Cue XyIOUMe THMbI TepM: 

1) xopuqHo-cyibarHble HaTpHeBble a3OTHbIe THMepTepMa/IbHbIe BHbI; 

2) cylb(aTHble HaTpHeBble a30THbIe BOL, MpeHMyLLeCTBeHHO rumepTep- 
MaJIbHble, HHOra TepMaJIbHbIe HM CyOTepMaJIbHbIe; 

3) TMApokapOonaTHble HaTPHeBbIe AaSOTHbIe MPeHMYUeCTBeEHHO CyOTepMadJb- 
HbIe€ BOJIBI; 

4) THpoKkapOonaTHble HaTPHeBLIe MeTaHOBbIe TepMaJIbHHIe uU CyOTepMasIbHbIe 
BOJbI; 

5) rHpoKapOonaruble HaTpHeBbIe MU KaJIbILMeBbIe yIVieKUCAbIe TepMaJIbHbIe 
HM CyOTepMaJIbHbIe BOUT; 

6) ruqpokapOonaTHbie HaTpHeBbIe M KaJIbIMeBbIe yrMeKUCMO-a30THbIe cy6- 
TEPMAJIbHbIe BOJIBI. 


TepMpI l-ro Tuma H3BeCTHBI B HaCTOAMlee BPCMA B HECKOJIbKUX NYHKTax, 


3TO XJOPHAHO-cyibpatHble (Bpicrpunckui, JjapmiMuckult ucrounHKH) HM CMe- ~ 


1176 


paseo ies Cc CyMMOH XJIOPHAOB HW CyJbparos cBpiute 65 aKB. % (KotebHu- 
ae Ni OJIBINCPedeHCKHH HCTOUHHKH C TeMMepaTypamn BoJBI no 70° u 
BoJuibuwiHHCTBO TepM onMcpIBaemoli Te€PPHTOPHA ator Bom 2-ro Tuna: K HUM 
OTHOCATCA KaK YHCTO CybiaTuble (ucTouHHKH AuruycKyy. [ aprHuckuii To- 
paunuckun, [lurarenesckuii u Ap.), Tak W ru_pOKapOouatHo-c yatcbar Ht BaIEVHes 
TOUHHKH AIMHCKHH, 3MenHbIii, eee 
Toncruxuuckuit u Ap.). 3Haun- C0,+0, 
TeJIbHaH  pacllpocrpaHeHHOCTb 100% 
BO], STOrO THMa ABUMACb, OUe- 
BHAHO, NpH4YHHOH oumOouHOoro 
BbIBOJa HEKOTOPbIX HCcuIeqoBa- 
Tele (°) O TOM, 4YTO OHH AB- 
JIAIOTCA CMHCTBEHHBIM THITHY- 
HbIM IIpeCTaBHTeJIeM TEPM aH- 
HOH OOacTH. 
Mcrounuku ruqpokapOouar- 
HbIX a3OTHBIX CYyOTEPpMaJIbHbIX JO 


7X 

BO HeMHOrOounCeHHEI (by- [ed Ja a 
ee CemHosepcKui, see ag) hie ISIN ICES 
HeunroguucKun). [Ipomexyrou- Nepr Bent) \/\/\/\/\/ Le Cie HS 


HOe MOMOMKeHHE MEX Ty BoLaMu 00% DB. Ba pT Tn 
2-ro W 3-rO THNOB 3aHHMalOT 7,810 16 25 ‘ 
CMelUaHHble THIMepTepMaJIbHbIe 


Na+K 50, 
100 3k8 % 100 34 We 


VF AAVIV ANY 
BES 


3 £O 
1036.%, 80 706560 50 40 30 (20 10 1003Kb.% 


ef of eff oN of eo 


Puc. 1. Ppatbux xumuyueckoro mu ra30B0Fro cocTaBa TepMaJIbHBIX BOI. 

MctrouwnuKku: J — Anruncxui, 2— Anauucxuit, 3 — Bayntosckul, 4— Bonpue- 
peyenckuit, 5 — Bycanckuli, 6 — BoictpuucKxuu, 7 —Tapruuckxui, 8 — Topsuunckui, 9 — 
Tycuxuucxui, /0 — Jlasmunckuit, // — J3uaunguuckuit, 12 — 3meunpili, 138 — 3on0Tok 
Kou, 14 — Macxun, 15 — Upkaucxua, 1/6 — KotenbuukoscKkuli, 17 — KyauHubtx Oosot, 
18 — Kyunxupcexuii, 19 — Moroticxui, 20 — Iluratenescxui, 21 — Cerolickui, 22 — ckpaxKu- 
Ha Cyxasa 3ar3a, 23 — Tonctuxuuckuid, 24 — Ymxelicxuli, 25 — Xaxyccxult, 26 — Durop6oli- 
exw, 27 — )Kolirancxua, 28 — Hunosoit Ilycrstyu, 29 — cxpaxuna TyHKuncKkas, 30 — Xoli- 
TorombeKult, 3f — Xononyryucekuli, 32 — lymaxcxuu, 33 — Simxyu, 34 — Cemuosepckui, 
35 — BepsHen.roquHcKHit. 

7 — a30Tubie rumepTepMasbuHbIe BolE, // — a30THble TepMabuHbIe Bob, J/J — a30THbIe 
cy6TepMambuble Bob, /V — MeTaHoBble TepMaJIbHBIe WH cyOTepMasbHbIe BosbI, V — a3s0THO- 
yruekucble cyOTepMasIbHble Bodbl, VJ — yriekHcable TepMaJIbHbIe BOLBI 


Bob (TeMmepaTypa Zo 50° u Oowee) c coepwKaHneM FuApoKapOonaToB CBbIILe 
40 9«B.% (ucrounHku BayHToscKui, KyMHHbix Sonor, CerolicKni). 

TuqpokapOouaTHble MeTaHOBbIe BOJbI BCKPbITbI! CKBaxKHHaMH B C. Cyxaa 
Sar3a (Temnepatypa Bofbl 27—35°) u y c. *KemuyK (37—40°). 
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Uro Kacaerca ruspoKkapOonaTHbIX YIVIeKHCJIbIX TePM, TO OHH BCTpeveHbt 
TOJIbKO B BbICOKOFOpHbIX palionax Bocrounoro CaaHa C MpOABJICHAAMH MOJIO- 
oro BYJIKaHu3Ma; 3TO aBHO u3BecTuble Ulymakckue HCTOUHUKH (1°) u BrepBbIe 
o6ceqoBanubie B 1955 r. )Koltranckne ucrounnku ("'); B CocTaBe HaCcbIlaloulAx 
Ux ra30B CBbIIUe 90% yruieKHCJIOTHI; IPH 3TOM COep2KaHue CBOOOAHOH yrvleKHC- 
moth! Wocturaer 0,5—0,6 r ua 1 a Bog. 

K uncaly rH{pokapOouaTHbIX yIvleKHCJ10-a3OTHBIX TEPM OTHOCATCA BO]bI HCTOU- 
Huka SAmMKyH, BbIxoqamero ye B JjaypcKoH oOacTH yIveKHCJIbIX BOT (73), 
a TakxKe ucrounuku Xoiito-Ton u Xonou-Yryx B Bocrounom Casue ("); B co- 
cTaBe HX Ta30B a30T H yIvieKHCJIOTa MpHCyTCTBYIOT B MOUTH PaBHbIX KOJIMGE- 
cTpax (pvc. 1), mpuyem coyepxaHne cBOOOsHOM yrueKHCOTbI B BOJaxX OYeHb 
He3HauHTeIbHO MM He MO3BONAeT OTHECTH MX K MHHepaJIbHbIM yTuie- 
KHCJIbIM. 

PasHoo6pasue tepm Casno-Balikanbckoli TropHow CTpaHbl 3acTaBlAeT ped- 
MoslaraTb, YTO OHM POpMUPYIOTCH B pa3JIHUHbIX TIyOHHHbIX 30HAX, NOCTeNeHIiO 
TepeXOAAUUX OHA B Apyryl0; TepMbl pa3s/IMUHbIX 3OH OTJIMYAIOTCA NOBbILICHHeM — 
c riyO6uHol TemnepaTypbl, a TaK2%Ke OCOOCHHOCTAMH XMMMYeCKOrO HM Fa30Boro 
coctaBa. Mmeroujweca B HaCTOAIee BpeMA JaHHble O TePMaX MO3BOJIAIOT Ha- 
METHTb 30HbI (POPMHPOBaHHA OMUCHIBaeMOH OOacTH: a) THApoKapOoHaTHBIX, 
6) cyJIb(paTHbIX MH B) XJOPHAHO-CyJIb(aTHbIX TepM. 

Tloqo6Hai pAMaA 3aBHCHMOCTb cCOjlep*KaHHA Cyb*PaTOB HU XJIOPUOB 
B TepMaX OT MUX TeMMepaTypbl HaOsIoJaeTcA U_B Apyrux palionax CCCP, 
Hampumep B Taub-Lane ('°). 

Jia 30H XJIOPHAHO-cyibPaTHbIX HW CyJb(PaTHbIX TePM XapaKTePpHO Hacbl- § 
WeHHe HX a30TOM TvIyOMHHOM a30THOH OOONOUKN, Ha CYUleCTBOBaHHe KOTOpOH | 
ykaspipan ene B. HW. Beppagcxut (*). Dloppmuenue coxepxkanua xJOpHyoB 
B BbICOKOTeMMepaTYPHbIX BOaxX HaHOoslee rIyOOKOH 30HbI CleqyeT, BEpOATHO, 


OObACHATb MAarMaTHYeCKHMH 9KCrasIAWWAMU xJIOpa. Hamuune BO MHOrFHX 
TepMax, oco6eHHO PHNepTepMaJIbHbIX, TaKHX BJICEMCHTOB, Kak CBHHEL, OJIOBO, 


uuTuH, Oop, Meqb, 30n0To u yp. (°,"!), ToxKe MOXKeT yKa3blIBaTb Ha CBA3b TEPM ( 
C rIyOHHHBIMH MarMaTHUeCKHMH OUaraMH. 


TuypokapOonaTHble TepMaJIbHbIe BOJbI B HEKOTOPIX CJYYaAX ABJIAIOTCH pe- 
3YJIbTaTOM pa3OaBJICHHA TIYOMHHBIX CyJIb(baTHbIX TepM BCTpeualolluMucaA Ha 
UX MYTH K NOBeEPXHOCTH 3eMJIH HerIyOOKHMH BaO3HbIMH BOJaMu. TepMbl, cbop- 
MMPYIOUIMeCH HeENOCpeACTBEHHO B 30HE FHApOKapOoHaTHBIX TepM, B palionax § 
MOJIOJOH BYJIKAHHYeECKOM JeATeEMbHOCTH MOryT OOorailaTbcA MeTaMopduyeckon | 
yIvIeKHCJIOTOH; B STHX patoHax OOoOUKA YIVIeCKHCJIOThI KaK Obl HakJaybIBaeTCA 
Ha TiyOvMHHy!IO as0THyIO OOomOUKy. 


Yraekuc0-a30THblIe + YTukpoKapOouaTHble “HH3KOTemMepaTypHbIe (cy6rep-| 
MaJIbHbIe) BOI ABIAIOTCA PeCIMKTaMH YTJIEKHCJIbIX TePM B YCJIOBHAX | 
MIpeKpauleHHA BbIAeICHHA WIM UCTOULCHHA 3amacoB MeTamMopduyeckor | 
YI'JI@KHCJIOTHI. 

B mocaequue rogbl MHOrHe aBTOpbl CKJIOHAIOTCA K TOMY, UTO TepMaJIbHBIes 
MCTOUHHKH PasvIHYHbIX palioHoB CoBercKoro Co1o3a, B ToM 4ucse Hu IIpuGali-| 
KaJIbA, (POPMUPYIOTCA UCKJIOUNTEIbHO 3a CUET MOBEPXHOCTHBIX BON; B KayecTBe} 
OAHOrO H3 MiaBHeHWMX AOKAasaTeIbCTB MPHHHMAeTCA HaCbIleHHe TEPM a3OTOM, | 
KOTOPOMY IIPHMHCbIBaeTCA BOSAyIuHOe MponcxoxeHve. OHako usyyenne ra-| 


fT 
30B0rO COCTaBa a3sOTHbIX TepM IIpuOalikanba (°,°,"2), HanpumMep HCTOUHHKOB) 


? 


Ananuckxoro, Tepruucxoro, Topauynnckoro, Jlasumuckoro, Tutrarenescxorok 
H [lp., NOKa3a0, YTO B HHX MpOMeHTHOe OTHOWeHHe apronHa K asoTy Komeb-§ 
JieTca B mpenenax 1,3—1,6 u, TakuM O6pa30M, NOCTOAHHO BBIIe BeHUNHBIh 
1,18, xapakrTepHoli At COOTHOWeHNA aproHa HM a30Ta BHellHeli 3eMHOL aTMoc-p 
(bephl. | 

ITO CBHJeTeIbcTByer O6 HHOM, TuIyOMHHOM MponcxoxKeHHH a30Ta, Hachl-| 
Ulaioulero TepMaJIbHble BODHI. @ | 

Bee cka3aHHoe NOsBOAeT CUHTATb, UTO TEPMAJIbHbIe BOMbI MaCCHBOB KpHCTaJl-| 
JIMYeCKUX (H3BepPKCHHBIX HM MeTaMOp(pHYecKUX) Nopok dopmupyroresa 3a cuet| 
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He TOJIbKO MOBEPXHOCTHBIX ATMOC(PEPHEIX BOA, HO H TuIYOMHHbIX BO, CBA3AHHBIX 
C MarMaTH¥eCKHMH O¥araMH. 


BoctounocuOupcKni dunnan Tlocrynunto 
Akajlemun Hayk CCCP 1 VIII 1957 
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IIETPOrPA®H A 


B. B. JIOBAHOBA 


K XAPAKTEPHCTHKE MHHEPAJIOFHYECKOLO COCTABA 
PHAPOXMMHYECKON TOJIUWM YEJIKAPCKOFO NOJHATHA 


(IIpedcmaeaexo axademuxom H. M. Cmpaxoeoim 15 VIII 1957) 


Vsyuenne meroyamMu ocaqouHol merporpadun JOBOJIbHO OOlUMpHOTO Kep- 
HOBOFO MaTepHavla, MOuIy4eHHOrO B NocaeqHHe rogb (1955—1956 rr.) B npolecce 
reo/lOro-pasBeAOUHbIX pa6oT Ha TryOuHy oO 500 M, NosBoOuIHO ye Telepb 
YCTaHOBHTb pa3HOOOpa3HbIi KOMIMJIeKC COJIAHBIX MHHepaJlOB, MpHHHMAarlOuLHxX 
yuacTve B CTpOeHHH TrHApoxumMuyeckux ocayKoB UesKapcKoro NOJHATHA, KO- 
TOPbIii, HECOMHCHHO, pH JlaIbHeHWeM pa3BHTHH paCoT OyjeT pacilimpen. 

K HacToaUleMy BpeMeHH BbIABJICHbI CJleLYIOWHe COJIAHbIC MHHepabl: 1) rpyn- 
la ralOHoB — rasIMT, CHJIbBUH, KapHaJJIuT; 2) rpynna cyibdaToB — runic, 
aHTHpHT, MOMHTasIMT, KH3epHT, SMCOMHT, WelecTHH; 3) rpynna OopaToB — 
ruApoOopaunt, GopaluT, MHHHOHT, alllapHT, caccouHH; 4) rpymma KapOoHaToB— 
KaJIbILMT, JIOJIOMUT, MarHesHr. 

Hmxke MpvwBoquTca omvcaHHe 3THX MHHepasIOB MH POPMbI HX HaxoxKeHuA. 


Tpyuna ranouxos 


[TaamuT ABMIAeTCH CaMbIM paCIIPOCTpaHeHHbIM MHHepaJioM rH poxXHMuye- 
cKoH Tommi. OH CJlaraeT MOUI[HbIe MlaCTbl KAMeHHOH COJIM, HAXOAHTCA B Bue 
IIpHMeCH B CHJIbBHHHTe, KapHaJJIHTOBOH Nopoye, a Take B OOPOHOCHbIX MO- 
pofax, 3aJleraroulHX BHYTPH TOJIMH KaMeHHOH co. OObiuHO ramuT CHJIbHO 
MepeKPHCTaJJIH30BaH, HMeeT HeMpaBHJIbHy!O (POpMy 3epeH, a HHOTa OOpasyer 
CTeKJIOBHAHY!O Maccy. OueHb peKO BCTpeualoTCA 3epHa TaluTa co ceqaMu 
30Ha/IbHOCTH. B sepHax TalHTa BCTpeyaloTCA MHKPOBKJIIOUCHHA MY3bIPbKOB 
ra3a WM panbl, a Take anrHAputa, MomMraluta, OopauuTa u ruyqpoOopauura. 
laut BcTpeyaercsA B Maparenesnce CO BCeMH yCTaHOBJIeHHbIMH Ha UenkapcKom 
NOMHATHH COJIAHbIMH MHHepalaMH. 

B OcHOBHOM CBOeH MaCCe rasIHT NepBHYHbIH; H3peqKa BCTPeualoTcA BTOPHY- 
Hble €rO OOpasoBaHHA B BUC BOJIOKHHCTHIX PaSHOCTeH, BbIMOJIHAIOMLUX TpellH- 
Hbl B KaMeHHOH COJIH. 

CubBUH—TraaBHbI Mopo_ooOpasyiomuh KaMHbli MuHepan Uea- 
KapcKoro NOMHATHA. Ou CularaeT MWiaCTbl CHJIbBBHHHTa BMeCTe C TaJIHTOM, aH- 
THApHToM WM NowMramutom. IIpeycrapen Bcerga B BHe KCeHOMOpHbIX 3epeH, 
OeclBeTHHIN WJM OJ1e{HO-pO3OBbIii OT MPHMeCH TOHKOPACHbWICHHbIX YacTHUeK Te: 
THTa M ruyporeruta. Haxogqutrca B TeCHOM NapareHesHce C rasIMTOM, MpeycraB: 
JIAeT CHHTeHeTHYeCKOe eMy OOPa3s0BaHHe. 

KapuadJaut—Takxe nopogoobpasyromuli muHepan. Cnaraer Kap 
HaJJIMTOBYy!O MOpofy C aHrHApHTOM HM LaIMTOM, BCTpeyaeTcA B Bue MpUMeCck 
B KaMeHHOH COM MB rasuT-aHruApuToBol nopoge. BecupBerubiit, posoBptii, Kpac 
HbIH, CHpeHeBbI. DopMa sepeH KCeHOMoptHast. Haxogurca B TecHoM mapare 
HesHce C raJIHTOM HM aHTHugputTom. Muxepam cunrenernyuecKkull. 


rpynrn a cya pbaros 


3 cy1bcpaTos pacnpocTpaHeHHbIMA MHMHepa/laMH ABJIAIOTCA FHMC H AHTHApUT 
Mmc CilaraeT CaMytO BepXHIOIO YaACTb paspe3a FUAPOXHMMYeCKHX Ocal 
KoB moquaTHA Uenkap. On ABIAeTCA TlaBHbIM MHHepasiOM aHTuApuToBo-rHun 
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coBol Tom. B KaMeHHOH CouIM BCTpeuyaloTca MMI EMMHMYHBIe ero 3epHa. Hau- 
Ooulee pacnpocTpakeHHble (opMbl rumca — 9To ueurlyituaTbie ero OOpasoBaHHA, 
3epHa C 3a3yOpeHHbIMM KpaaMM, MpH3MaTHYeCKHe KPHCTaWIbl UM, HaKOHel, PH- 
PaHTOKPHCTaJJIbl MpOspaunble H OeclBeTHbIe, MpekcraBAtouwe coOol nocsel- 
HiOIO CTaHiO Mpollecca MepeKpUCTaMH3alMu NepelyTaHHo-yYyelllyuuaroro rumca. 
Berpeyaiorcs BOOKHHCTHe ero pasHocTu. B Buye Bk OUeHUIi B rumce Haxog_UTcA 
KaJIbIUMT, HOJIOMHT H MOMKHJIMTOBbIe BPOCTKH aHrugputa. HaOmoyaiorca Tec= 
Hble NapareHeTHueCKHe B3aNMOOTHOWeHHA Tunca uM ruypobopauuta. Tune 
B aHTMPMTOBO-rHNCOBOH TOsUe ABIAeTCH MPOLYKTOM ruApaTaluu anruypura. 

AHTUAPHUT BXOZUNT B COCTaB aHTMAPHTOBO-rHNcOBOi TOMUIH B Bue 
rHe3q HM NpocoeB, a TaK2Ke ClaraeT AHTHAPHTOBY!IO H AHTMAPUT-FaJIUTOBY1O M0- 
PObl BHYTPH TOU KAMCHHOM COM, HAXOJIMTCA Kak IIpHMeCb B KaMeHHOH coun, 
CHJIBBHHHTe WH KapHaJIJIMTOBOH Nopojle, a Tak2Ke MPHHAMaeT y4acTHe B CIOKe- 
HMM OopoHocHOw (GopaluT-aHruApuToBoH) noposL. Berpeyaerca B Bue TOHKO- 
HM M@JIKO3€PHHCTHIX CKOMJICHHH MpH3MaTHueCKHX KpHCTasOB. CraraeT HepeyKO 
JIYUMCTHIe UM pawua/bHO-syuucTbie arperatel. AHTMAPUT HaXOMMTCA B Maparene- 
3uce CO BCeMM BCTpeyeHHbIMH Ha UewKapckOM NOXHATHM COJIAHbIMA MHHepasa- 
MH; OCOOeHHBIM HMHTepec MpecTaBAeT ero MapareHesuc c OopalluToM. 

TlomuraamutT sBerpeyaerca JIMUIb KaK NpuMecb B KaMeHHOH COMM H 
CHJIbBHHUTe. BerpeyaeTca B Bue 3epeH HeMpaBubHOM CbopMbl, NpH3sMaTHye- 
CKHX KPHCTaJJIOB HepeKO JBOHHHKOBOTO CTpoeHHA. Craraer JIYYHCTbIe H pa- 
JHaJIbHO-JIyYUHCTbIe arperarbl. 

KusepuT caaraeT OopalluT KH3epHTOBy!o nmopoxy. Haxogurca B Buse 
M@JIKHX 3epeH YJVIMHeHHOK dopmpl (0,1—0,2 mM), uHorga uMeeT JBOHHHKOBOe 
CTpoeHHe, NepeXOMHT YaCTHUHO B 3SIICOMHT. 

QINCOMUT BCTpeveH TOKO Kak MpOAyKT rHApaTaluu kKu3eputa B Oo- 
pallMT-KH3epHTOBOH mopore. 

IlerecTHH BCTpeyaeTcaA OUeHb YaCTO B AHTHAPHTOBO-THNCOBOH Toe B BAe 
JIYYHCTHIX WH paHaJIbHO-JIYUHCTHIX arperaToB. EMHMuHble 3epHa WeulecTHHa 
BCTpeyaloTcA B H€PpaCTBOPHMOM B BOJe OCTaTKe KAMeHHOM COM HM KapHaJJIMTO- 
BOH NMOporbt. 


le pay aitas OOnprary ox 


H3 6opaToB ocoOblt MHTepec, Kak MopofooOpasyioujue MHHepaJbl, mped- 
CTaBIAIOT THApoOopayuT uw Oopalur. 

TuxpoOopauuT MpuypoyeH B OCHOBHOM K aHIuApHTOBO-rHNcoBol 
TOM, HMe€HHO K y4acTKaM, CJIO%KeHHbIM runcoM. B runcoBol nopose rHApo- 
6opaluT mpescraBlaeT HOBOOOpasoBaHHA. On CilaraeT TOHKOHPObUAaTHe IWed- 
KOBHCTbIe arperaTbl 3Be3q4yaTOrO HIM WecTOBaTOrO cTpoeHHA. Kpome Toro, ru- 
poOopaluT BcTpeyaeTcA B PHICOBOH MOpose B BUe OUCHb TOHKOSePHHCTON pas- 
HOBHHOCTH, OOpasytoulel arperaTbl OKPyviol HIM HempaBuJIbHoH dopmpt. [o- 
OOuble CKOMIeHUA THApOOopalutTa B PHMCOBOH TOME, HECOMHEHHO, MpecTaB- 
JIMIOT COOOl HOBOOOPasO0BaHUA, PasBHBalouluecA No runcy. OO sToM cBHJeTe/Ib- 
CTBYe€T HaJIMUWe H3beMeCHHLIX 3e€PeCH THMCa, HalOJOBHHY 3aMellleHHbIX TOHKO- 
3€PHHCTHIM TuApoOopaltuToM. O BropHuHOM OOpasoBaHHu ruApoOopaluta cBH- 
JICTEJIbCTBYIOT TAKIKe BbINOJHEHHe HM TPeWMHOK B THICOBOH NOpose U OOpaso- 
BaHHe poseTOK ruypoOopalluTa Ha MOBepXHOCTH KPYMHbIX BTOPMYHBIX KPHCTal- 
mop runca. Kpome Toro, ruxpoOopallut BcTpeyaeTcaA B KaMeHHOH COJIM, HO 
peAKO HM B TaKHX HEOOMbIIMX KOJIMUeCTBAX, ITO HaMUNe efO YCTaHaBMBaercA 
JIMIb B HepaCTBOpHMoM B Bose octTaTKe. TuypoOopaluT 3fecb HaxOuTCA B 
tbopMe KpYyMHBIX JWIMHHOMpH3MaTHYeCKUX KpuCcTaIOB (5 MM JWIMHOM, 2 MM 
WwupHHolt). Ou aBiserca, BeposATHO (mo aHanoruu c MnJepcKum), cuHrenernye- 
CKUM TalHTy OOpas0BaHHeM, MOZBepruumMcaA 3aTeM Mpolleccam coOupaTerbHon 
llepeK pHCcTaIM3alluu. 

Bopamur Bcrpeven B AByX (PopMax — B Bue H3OTPOMHOTO MIM NO yUusc- 
TPOMHOFO MUHepasia C MOKasaTeJeM MPeOMJICHHA OKOJO 1,659 u B Bue XOpoWo 
o6pa30BaHHbIX KPHCTAaJVJIOB. 
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B mepBom cayyae OH HMeeT BU OKpyriblx OOpasoBaHAH THMa OOHTOB, pas- 
Mepom oko.io 0,1—0,2 mm B Quamerpe. Tako OopalluT aBAeTCA moposoobpa- 
3YIOWIMM MHHepasioM B OopoHOcHOH Mopode BHYTPH TOJILM KaMeHHOH COJIM 
(cocrapnaer ooo 20% ato noposbl); OH MpecTaBAeT 3eCb, HECOMHCHHO, 
MepBHYHOe OOpasoBaHve M HaXOJMTCA B Be BKJIOUCHHH B TaviTe WIM pactio- 
jaraerca M0 COUCTOCTH B IIpOMexKyTKax MexKy 3epHamMk rauTa. Kpome Toro, 
Gopal? yCTaHOBJeH B CJIOMCTOL aHTHAPHTOBOH Nopose, 3aseraiouleh B TOvULe 
KaMeCHHOH CoM. S3flecb OH HaXOJMTCA B BUe paCCeAHHBIX OYCHb MCJIKMX THE3] 
H MHUKpoarperaTHBIX CKONeHui MU MpelcTaBseH, TaBHbIM OOpasoM, MpH3MaTH- 
yYeCKHMH KpHCTasaMu C ONTHYCCKHMH KOHCTaHTaMH, MOJHOCTbIO COOTBETCTBYI0- 
QWHMH OObIMHOMy GopaunTy. Hapaly c 9THM NpHCyTCTBYIOT H30TPOMHble MU MOY- 
H30TPOMHbIe pasHOBUAHOCTH OopaluTa, H HaO/IOMaloTCA BCe CTA ero PacKpH- 
CTaJIH3alluH OT aMOpduHOoro JO MOJIHOKPHCTaJIHYeCKOrO. 

Haxoxkenne Oopalluta B aHTuApHTOBOH Mopoxe (npHyemM OopalluTa, HeCOM- 
HeHHO, CHHTeHETHYHOLO STON MOpOAe) yKa3bIBaeT,YTO OOpasOBaHHe EFO B COJAHBIX | 
6accelivax BOBCe He MpHypoueHo K JBTOHNKe (Kak CUTAaIOT pA UCCeLoBaTevel), | 
a MOXKET MPOHCXOAUTb B Topa3yqo Oouee paHHel cTaquu, T. €. B NepHod CaqKu 
KaMeHHOH COJH HM ake aHruyputa. 

IluHHOMNT BCTpeyeH B KaMeHHOM CcOmH, OH ClaraeT MpocmoH OopoHoc- 
HOH MOposb! c aHTHApUuTOM u ramuToM. IIpexcraBseH B BUe 3epeH HelpaBHJIb- 
Hol dopmpr. Muorve 3epHa YaCTHYHO H3MCHEHH! B alllapHT BOJIOKHHCTOFO CTpo- 
eHHA. 

A llap UT Bcrpeyaerca TaM Ke, Pe MHHHOHT, HM ABJIACTCA NPOAyKTOM ero Ff 
u3sMeHeHua. Kpome’ Toro, eWHWUHbIe 3Be3quaTEIe (exKeNOOOHbIe) MHKpOarpe- — 
raTbl alllaputa, pacTyuive U3 KPHNTOKpHCTaJIMYeCKOH TEMHO-KOPHYHEBOH Mac- 
Chl, HaQOJalOTCA B OTI@IbHbIX CJIyYaiX B KaMCHHOM COJH. 

CaccowHuuH BcTpeyeH B rumcoBol Tomue Ha ryOuHe oKoO 200 M B 
Bue HeOobUWIOrO THE3a Auamerpom 0,5 CM, CIO%KeHHOTO TOHKO3epHHCTOH Oe- 
NOH Maccol, JierKO pacTBOpsloulelica B BOJe. 


[Tpyuna kKapOouHaTOB 


Muuepaubl STOH Ppynmmbl BCTpeyaloTCH TOJIbKO Kak IIpHMeCcb. 

OnvcaHHblii BbILWe KOMIJIeKC COAHBIX MHHepaJiOB YKa3bIBaeT Ha CJIO2KHbIC 
ycOBHA dopMupoBaHHA ruypoxumuyeckoH Tommu UenkapcKoro no_HATHA, 
B KOTOPbIX MIpaJIH POJIb (aKTOPbI KaK NepBHYHOM CeAMMCHTALHH, TaK WH BTOPHY- 
HOrO MHHepasooOpas0BaHua. OcHOoBHad Macca COJIAHBIX MHHepaJlOB OTHOCHTCA 
K MepBOOTJOXKeHHbIM. OcoObili HHTepec MpelcTaBIAeT HaIHUHe KPYMHBIX CKO- 
MJIeCHHH OopaToB, HaXOAWIHXCA KaK B aHTHAPHTOBO-FuMCcoOBOH, Tak H B COuAHOL 
TOVILE. 


Bcecow3Hblli Hay 4HO-HCceqoBaTebCKHit Tlocrynuuto 
MHCTHTYT Tanypruu 18 IV 1957 
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Wonrnann Akanemun Hayk CCCP 
1958. Tom 118, Ne 6 


IMETPOTPA®HA 


A. C. MAP®YHHH 


HOBAA AHAPPAMMA OMTHYECKOM OPHEHTMPOBKH KUCJIbIX 
M CPEJHHX IMJIAPHOKJIA3OB 


(ITpedcomaeneno axademuxom JI. C. Kopxcuncxum 1 XI 1957) 


Hicxoqa u3 mpeycraBleuuli o movleBbix wmaTax Kak ynopAJOuMBalOUuXxca 
TBepAbIX pacTBopax (',”) MoxHO cctbopMyMpoBaTb Cieqyroule HOBbIe mpeno- 
CbIJIKH K MOCTPOeHHIO JMarpaMM 3aBHCHMOCTH OMTHYeCKHX CBOMCTB mlarHo- 
KJ1a30B. 

OnruyeckHe CBOHCTBa MlarHOKs1a30B 3aBMCAT OT CocTaBa HM CTemeHH ynops- 
HouvenHocru Al u Si B amioMoKpeMHeKMCAOpOAHOM TeTpadApuyecKOM KapKace 
cTpyktypbl. B uacrHocTu, kaxkJOMy Mlarvokla3y JanHoro cocTaBa H CTeleHH 
YNopsAAOveHHOCTH OTBeYaeT OMpeeeHHad UM eMHCTBeHHad OpMeHTHpOBKa 
ONTHYeCKOH MHJMKaTpucnl. 

Orciofa cieqyeT,uTO MOO*KeHNe KpuCTaNOrpabuyeckux HampaBleHult m1a- 
THOK1a30B OTHOCHTeJIbHO OCeH HHJMKaTpHCbI Ha CTepeorpaMMe JO/KHO H300pa- 
2KaTbCA He KPHBbIMH, a «HBaPNaHTHbIMH» NMOJIAMH, KaJIMOpOBKa KOTOPbIX MO- 
*KeT ObITh MPOH3BeeHa CeTKOH KPHBbIX — H30HHMH cocTaBa HU H30/4HHH 
cTeneHeH ynopsO4UeHHOCTH. 

K HacTOAUleMy BpeMeCHH HaKOMMeH 3HaUHTeIbHLIM MaTepHad Mo ONTHYeCKOH 
OPMeHTHPOBKe AHaJIH3HPOBaHHbIX MlarHOKMa30B Pa3JIMYHOrO MpOHCXO*KAeHHA, 
NOSBOIAIONLMH MOCTPOUTb STH CeTKM KaMHOpOBOUHBIX KpuBbIX. IlomHad CBOAKa 
STHX JaHHbIX, YaCTb KOTOPbIX HeOAHOKPATHO HCMOJIb3OBaaCb pH MOCTpoeHHUu 
Pa3IM4HbIX JMarpaMM JWIA onmpedeteHuA miarnoKsaso0B ((°,°,°) H Wp.), MpHBo- 
AMTCA B HeaBHO NosABuBUIelica padote K. Byppu (*). Oro mosBomAeT orpa- 
HHYHTBCA 30eCb YKa3aHHeM TOJIbKO MOJIYYeCHHbIX HAMM JOMOJIHUTCJIbHBIX - laH- 
HBIX. 

Cnelyer JIMUIb YNOMAHYTb, UTO COCTAB H3BeECTHBIX «BbICOKOTeEMMepaTy PHBIX» 
marvok1a30B c oO. JIuno3a (§) 6b onpesesieH HAMH Ha OCHOBaHHH MpHBOAMMBIX 
2. OpHcrom 3HaveHuli MoKasaTeseH MpeOMMIeHHA, a He MO yfeJIbHOMY Becy, 
Kak 9TO CelaHO B OPHTHHaIbHOH paodore. 

Ta6auna 1 


Ontuyeckan OPpHEHTHPOBKa H3yUCHHbIX NIarHOKJIa3soB 


Bpema orT- Yrapi Siinepa Bpema or- Yrapt Disepa 
No oOpasija | *ura mpu Ne o6pasita | «ura NpH 
1060° B 4a- 1960° B 
cax fon) v 8 yacax ® wip | (3) 
I — 89 108 84 VII — HES 57 45,5 
102 93 108 78 24 78 53,5 47 
I — 89,5 | 107 84,5 48 80 Gye) 48 
308 92 107 82 VIII _— 66 46 39 
308 95 104 73 24 68 43,5 39,5 
Ill == 94 96 74,5 IX 36 69 42,5 39,5 
256 93,5 90 69 — 58 36,3 35 
IV 150 95 88,5 | 69 24 60,5 | 36,3 | 38 
Vv = 90,5 85 66,5 86 61 36 36 
308 95 77 66 72 61,5 37 37 
VI a 83 66 53 152 62 36 37,5 
194 87 61,5 54,5 
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B ra6m. 1 npHBeqeHbI pesybTaTbl H3MepeHHA Ha CeMOPOBCKOM CTOJIHKE 
CIELYIOMMX OOPAasIlOB, HEOTOAKEHHBIX HM OTOXKIKCHHBIX B TeYeHHe pas/IM4HOrO 
Bpemenu mpu 1060°: | — abOut, pation H. Tarnaa Ne 1,5; II] — anbout u3 
Mapuynomuta OxraOppcKoro maccuBa (IIpuasoppe) Ne 2,5; Ii] — onuroxnas 
u3 Uyner Ne 16; IV — onuroxna3s uz Uynpr Ne 18,5; V — onnrokaas u3 
Cmomsuku Ne 24; VI — angesun u3 ruelicop p. Mampi Ne 40; VII — anyesun 
Kopocrenbekoro maccusa Ne 48; VIII — aa6pagop KopocreubcKoro MaccuBa 
Ne 54; IX — ma6pagop Kopoctexnbcxoro maccuBa Ne 60. CoctaB onmpeyesex 10 
MOKagaTei0 MpesIOMJICHHA CTeKsa, MOJIyYYeHHOrO 3 paciaBa OOJIOMKOB KpH- 
CTaJIJIOB, HCNOIb3OBAHHBIX Mp OTKure (KpoMe albOuTa M3 MapHynouMuTa, H3- 
MepeHHOPO JIMIb Ha (eopoBCKOM cTO/JHKe). OpHeHTMpOBKa BbipavkeHa TpeMa 
yriamu Siimepa (cm. (%)), MO3BOuIAIONIHMH TpadwyecKuM HIM aHaJIMTHYeCKHM 
NYTeM OMpefeIHTb Yyribl Mey JOObIM KpHCTaorpapuyecKuM HalipasBle- 
HHeM HM OCAMH WHAMKaTpHCcnl. 

Orxury nofsBepramucb OOJIOMKH TeX 2%Ke KPHCTaJJIOB, KOTOpble H3MepAJIMCb 
HM B HeOTOXKXKeHHOM Bue. M3amepeHuA Mocwle OTKUTAa MOSBOJIMJIM MpOBeCTH U30- 
JIMHHH COCTABOB, OTBCYaIOWHX W3YYeHHBIM OOpasiiaM. B oOpasuax I—III npe- 
BpallleHHe MIpH OTIKUTe MPOH3OLMWIO He MO BCeMy OObeMY KPHCTAJIJIOB, a OTAeNb- 
HbIMM yUaCTKaMH, «IIATHaMH», B KOTOPbIX BCe Ke yaslOCb MPOH3BeCTH H3Mepe- 
HHA. 

Takum o6pa30M, Ha cTepeorpaMMy OblWwIM HaHeceHbI nomomeHHA | (010) 
[001] u _|. [001] }} (010) orHocuTenbHO ocelt HHAHKaTpHcnl: Wiad 48 miarMokJia- 
30B — 110 JIMTepaTYPHbIM JaHHbIM MH DJIA 23 MwlarMoK/1a30B — NO JaHHbIM Ipo- 
BeJIeHHbIX 3KCIIEPHMEHTOB. 

M301MHHM COCTaBOB MOryT ObITb IIpOBeeHbI NyTeM MpocToH HHTepnoAuHH, 
KaK IIpOBOAATCA TOPH30HTaIH Ha TOMOrpaduyeckux KapTax. Mx nomomenne 
3aBHCHT TOJIbKO OT TOUHOCTH HCXOAHBIX aHHbIx. M30uuHuM cTeneHeH ynopsjo- 
YCHHOCTH MOKHO MOCTPOHTb MYTeM HHTeEPNOAWHH Mexy KpatHuMu 3HauveHH- 
AMM, MOJIY4CHHIMK MPH H3MepeHHH MpHpOAHbIX «HH3KOTeMMepaTYPHBIX» (ymo- 
PANOYUCHHBIX) H «BbICOKOTeMMepaTYPHbIX» (HEYNOPAOYeHHEIX) MPpHpPOAHbIX H 
OTOXKKCHHBIX TJlarHOKa30B. 

OyHako NOJYYeHHbIe CeTKH H3OJHHHH WIA pasJIM4HbIX KpHCTasorpaduye- 
CKHX HallpaBJIeHHH JOJIKHbI ObITb YBA3AHbI TAKUM OOPa3oM, YTOObI Obl COGuIIO- 
WeHbI Ba ycsopua: 1) TOUKH NepeceveHHA H30JIHHHH COCTaBa HW CTeneHH ynops- 
MOYeHHOCTH JIA aJIbOMTOBOrO, KapwicOascKoro HW aJlbOuT-KapsicOayckoro 3a- 
KOHOB, OTBeUaIOLHe OJHOMY H TOMY 2Ke CocTaBy HCTeMmeHH YNOpsAAOYeHHOCTH, 
JOJLKHbI OTCTOATh [pyr OT Apyra Ha 90°; 2) sTH COOTBeETCTBeHHbIe TOUKH Ha 
ceTKaX H30JIMHHH JOJIKHbI OTBEUATb B ACHCTBHTEIbHOCTH OJHHM H TeM Ke 3Haye- 
HHSM, T. €. JOJKHbI ObITh HalieHbI PpeaJIbHble COUCTAHHA KOHCTAHT, ONpeyesAt10- 
WIHX ONTHYeECKYIO OPHEHTHPOBKY MWlarvoOKsa30B OMpeseseHHOrO cocTaBa H CTe- 
neHH ynopsAoueHHOCTH. 

Ora 3ajlaua Oblia pellieHa MyTeM KaJIMOpOBKH MOJel, MOKAaSbIBaIOWHX MOVIO- 
*KeHHe KPHCTaOrpapuyecKHX HalpaBJIeHH OTHOCHTeIbHO OCeH KOOpAMHAT, 
C MOMOULbIO BCNOMOFaTeJIbHbIX JHarpaMM yrvioB Oliepa. Kpuppre Ha 9THX Ma- 
rpaMMax OblIM MpoBeeHbI Yepes KpaliHue sHaveHusA. Ja Toro uTOObI KpuBHIe 
yruosn ®, Yu © Opin paBHOsHaUHbl (T. €. OTBEYAIM PeaJIbHbIM COUeTAHHAM 3THX 
YIJIOB), OHH MPOBOAHIHCb MO BO3MOXKHOCTH Yepes OMOPHbIe TOUKH, COOTBETCT- 
BylollHWe OXHOMY WM TOMY %*Ke WiarHokKa3sy Ha WHarpaMMaxX BCeX TpeX yIVIOB. 

Mutepnoislus mpousBoquiacb uepes 2% aHOpTHTOBOrO KOMMOHeHTa 4 
0,25 creneHH ynopszouenHoctu. Ilo cooTBercTBeHHBIM TOUKaM JIA KaxKOro 
yrula aHaJIMTHYeCKM BBIYMCeHbI NomowKeHHA | (010), [001] u | [001] || (010) 
OTHOCHTEIbHO OCeH MHAMKATPHCHI, WIA Yero ObIIO paccuuTaHo 1200 ypaBHennit. 
UYepes nowyuenuple 150 yBa3aHHBIX MExKy coOoH ToUeK WIA KaxKMOrO H3 3THX 
HallpaBJleHHH HM ObWIM MOCTPOeHbI H3OJMHUM COCTaBOB M CTeneHeli ynopsoueH- 
HOCTH. 

Ha puc. 1 noka3aHa nomyyeHHad Juarpamma. 

CIrIOWIHbIMH KPHBbIMU (CTpeIKaMH) MOKa3aHbl H30HHHM cocTaBos. LITpu. 
XaMH OO03Ha4eHO MpHMepHoOe NOORKeHHe USOMMHML CTeneHel yNOpAAOUeHHOCTH, 
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y a 
ee OKOO KPUBEIX OTBeYaIOT HOMepy IWarHoKa3a (MpoleHTHoMy cojep- 
i Le eaeecag KOMNOHeHTa) H YCIOBHOM cTeneHH ynopsqoueHHOCTH: 
,0 — 1O HeynopsqouenHoe, 1,0 — no 
sitet pen; JIHOCTbIO YNOpsAOueHHOe co- 

IInarnokas onpeqenserca ABYMA BewH4uMHaMu: HanpHMep 25/0,50 orse- 
4aeT MepexOJHOMY OVJIHTOKJI 25% 

masy Cc 0 AHOPTHTOBOrO KOMIOHEHTA MH CTeMeHbIO 

yuopsoveHHocTH, paBHol 0,50. 


IDEs We Jiuarpamma cocTaB — CTeleHb YIOPAZOYeHHOCTH — ONTHYeCKaH OPHeHTH- 
PoOBKa KHCJIbIX H CpeAHHX MJIarHOKJ1a3oB 


Vizonunuu cocTaBoB mpoBeyeHb! yepes 2% aHOpTHTa, KPOMe COCTaBOB 
NeNe 10—20 gana kapsc6agckoro nu NeNeO—20 ayia ambOut-KapcOaycKoro 
3aKOHOB, Tle 3TH H30JHHUM MpoBeseHbl vepes 10% aHopTHTa BCesCTBHeE CKy- 
YeHHOCTH KPHMBbIX H MHOFOKpaTHbIX TepeceyeHHi. 

IIpu conoctaBieHuu mpeqiorxKeHHOH AMarpaMMbl C CYWleCTBYIOULMMH HeEOOxo- 
JIMMO OTMeTHTb cylenyromee. 1. uarpamMMa uCXOZMT M3 HOBbIX MpeNOcbioK: 
ONTHKa MWiarvokKMa30B ONpefetseTcA Kak (YHKUMA COCTaBa MW CTeNeHH ynops- 
jouenHoctu. 2. IIpu nocrpoeHuu ee HCMONb30BaH OOJIbIIMH akTMYeCKHH Ma- 
TepHal: 71 KaHOpoBouHad TOUKa BMeCcTO (AA 9TOFO psa cocTaBos) 6 y 
M.Peiinrapya u B. B. Huxuruna. 3. marpamma upurofua Aid onpeqeneHua mia- 
THOKIa30B wOO0ro reHeTHYeCKOrO THMa, OHA YHHBepCaJlbHa B STOM OTHOLIEHHH. 
Ilpu 2TOM He HyKHO BbIONPaTb, KaKOli KPHBOH MOMb30BaTbCA — «BbICOKOD- 
WIM “HH3KOTeMMepaTypHoli», TaK KaK MovlI0C rpaHM WJM OCH B J10OOM cJIlyyae 
nlonafaer Ha H30u1MHHIO cocTaBa. 4. [lomumo cocTaBa, oNpeseiAeTCA yCnOBHaa 
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cTelleHb ynopsjouennoctu. 5. Maccosble H3MepeHHA ONTHYeCKOH OpHeHTHpOB- 
KH IWwlarHOK/1a30B MOKa3bIBaloT, YUTO TOUKM HE KOHIWeCHTPHPytOTCA OKOJO KaKUX- 
JIHOO0 KPMBbIX — «HH3KO»- HJIM KBbICOKOTEMMepaTyPHbIX», a OOpasyloT CMJIOLI- 
Hy!0 Oovslee HuIH MeHee paBHomepuyto nosocy. Jia ompesemeHua CocTaBa OObINHO 
CHOCAT TOUKY MO NepMeHAuKyJApy Ha KPHBY1O (KHH3KO»- HJM “BbICOKOTeMIepa- 
TypHyto»). Ho JaleKo He Ha BCeM MpOTAKeHHH eHCTBUTEMbHbIe H30JIHHHH CO- 
CTaBOB MpOXOAAT NepneHAMKyJIApHO K MOCTPOCHHbIM KPHBbIM, BCJeACTBHe Yero 
BHOCHTCA OWIMOKa B ONpeseteHHe cocTaBa. OTa oumMOKa HCKOYaeTCA B MIpey- | 
JOXKeHHOH AuarpamMe. 6. CefkH KPHBbIX Pa3JIMYHbIX JBOMHMKOBbIX 3aKOHOB 
*KeCTKO CBA3aHbI Apyr c Apyrom. Tlostomy AA OAHO3SHaYHOFO oMmpeseeHuA 
BCe€X KOHCTaHT MarvoKa3a, BbIpaKalouluX eFO OMNTHYeCKYIO OPHeEHTHPOBKy, 
JOCTaTOUHO eMHCTBeHHOFO OMpeseeHHA MO CeTKe KPHBbIX JIA m1000ro JBOM- 
HHKOBOFO 3aKOHa. 


Tloctynuso 


MockoscKHli HHCTHTYT UBCTHBIX MeTaJJIOB MH 30J10Ta 
30 X 1957 


um. M. VW. Kanuyuuna 


UMTHPOBAHHAA JIMTEPATYPA 


1 C6opu. ctateli Tonesnre wmatst, 2, WJI, 1956. 2 A.C.Mapd@yuuu,Cop reon.,3. 51 
(1956). ? B. B. Hu xkutu4u, 3an. Pocc. Munepan. O6m., 55, B. 1—2 (1926). 4B. B. Hu- 
KuTHH, £Mineral.-Petrogr. Mitteil., 44, 2—3 (1933). 5. MeseR ei mn hiaerids 
Universaldrehtischmethode, Basel, 1931. ® A. Kohler, Mineral.- Petrogr. Mitteil., 53, 
1—2 (1941). 7 C. Burri, Schweiz. Mineral.-Petrogr. Mitteil., 36, 2 (1956). 
8 E. Ernst, H. Nieland, Mineral.- Petrogr. Mitteil., 46, 2--3 (1934). 
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Jloxkanane Akanemun nayrx CCCP 
1958. Tom 118, Ne 6 


ITAJIEOHTOJIO[H A 


JI. K. TABYHUS 
O 4EPENE POrATOM ViCKONAEMONM CBHHbH H3 CPEAHETO 
_ FMHOWEHA KABKA3A 3 
(ITpedcmaéneno axademuxom H. C. Iamckum 21 XII 1957) 
PackomkKH OCTaTKOB CpeTHEMHOMCHOBbIX MJICKOTIMTAIOULHX, MPOHSBOTHB- 


uimeca sierom 1957 r. akcnequuue Muctutyra naneo6uonoruu AH Tpy3CCP 
B OKpeCTHOCTAX cTaHHub! BemomeyerckoH (CesepuHpit Kapka3), ocTaBHJi 


Te Oey 


ABS 


Puc. 1. Uepen Kubanochoerus robustus Gabunia. a —puy cOoky, 6 —cBepxy. 
Oxono 0,16 HaTypaJIbHOM BeMUMHBI 


MOUTH MOJHbIi Yepel THraHTCKOH CBHHbH, MpeACTaBIAIOUeH MCKIIOUMTeIbHBIA 
uHTepec Oslaroyapa MpHcyTCTBHIO HellapHoro porooOpa3Horo BbIpocTa mocpe- 
yuHe 6a u Ooslee MCJIKHX BbIPOCTOB Hall Ee wet — lepBad B Mupe 
oraToro MpescTaBuTeiA mMowoTp7ya : 

Melee hokavod aonbiaGtan CBHHbH (komm. Mucruryta paar ei 
Tpy3CCP, Ne 33; cm. puc. 1), HaHeHHbIN B KOCTCHOCHBIX YOKPAaKCKUX Te 

BesloMeueTKH, CHJIbHO ePopMupoBaH: MOSTOBOH OTA CMCILCH 110 nore 
pa3lOMy BBepX M BIIpaBO, a JIHI\eBOH 3aMCTHO CylaBJIeH JOPCO-BeHTpaJIbHO. he 


PYICHLI SHAYHTeIbHAT YACT YELIYH SaTbIVIOYHOH KOCTH, CKYJIOBbIe AyrH M ria3s- 
HMUbI. CubHO MOBpexKeHa BCA BeHTPasIbHasd CTOPOHA MOSrOBOH KOPOOKH. 
UYepen mpuHadiexkuT o4eHb CTapoH ocoOu, Mo-BHyMMOMy, CaMIly. 
OcHoBHbIe IpOMepbl B MHJJIMMeTpaxX: TeMeHHad JviMHa ~ 745, OCHOBHaA 
quiuna 630, uiMHa pafa KopeHHpix (P?—M*)197, gqauHa P?—P* 90, anna 
Mt—M? 112, umpuna nosaqu M? ~ 292, nauMeHbiaa WMpHHa (B OOsacTn P*) 
92, Bbicora oT basion 20 CepequHbI 3aTbIIOUHOrO TpeOuA ~ 155, BEICoTa MO3saqu 
M? ~ 120; ymHa HenapHoro poroo6pa3Horo BbIpocta 6a 131. ' 
OrpoMHol BeIMUMHbI Yepell XapakTepusyeTCA pe3KO BbIpaxKeHHOM JMHHO- 
MOPOCTbIO (HHJeKC paccTOAHUA OT MepesHero KOHIA Pbl/la AO 3aquero Kpax HeOa 
K OCHOBHOH JuMHe Yepena ~ 73) H OTHOCHTeJIbHO HeOOJIbLIMMH pa3sMepaMu 
OUeHb HH3KOFO MOSFoBOrO OTAeNa (HHeKCbI paccTosHHA OT basion Wo 3afqHero 
Kpasd HeOa ~ 22 u BbICoTEI oT basion No CepequHbI 3aTbIMOUHOrO rpeOuA ~ 25). 


Puc. 2. Uepen Kubanochoerus robustus Gabunia c HMKHeH 
yemocTbIo (pectappauna). Oxono 0,11 HaTypambHoH BemH- 
MHI 


SaTbIOUHO-TeMeHHON OTe Yepela M PpaHuualilad C HHM WacTb 16a NOBObHO 
CHJIbHO NOHMKAaloTCA Hasay (puc. 2). Sta ocoOeHHOCTh, OYEBUAHO, CBA3AHA C pas3- 
BUTHeM y OesoMeyeTCKOH (opMbI KpynHOrO HeMapHOro porooOpasHoro BbIpocta, 
oOpasoBaHHOro JIOOHBIMH KOCTAMH HM pacmowiox%KeHHOrO MocpesuHe 6a (puc. 
16), MIpHOH3HTebHO Ha YPOBHE JIMHHH, COCAHHAIONIeH 3arvia3HHUHble OTPOCcT- 
Ku ossae frontalia. Umea oOmnit c 3aTbIJIOUHO-TeEMCHHBIM OTIEJIOM HaKJIOH, 3TOT 
BbIPOCT HallpaBsJIeH Blepey H BBepx (puc. 2). [lonepeuHoe ceyeHue y Hero OKpyr- 
JIbIX OY€PTAHHH, BepXylKa 3akpyrvieHHad U ruiadKad. Ha MopcaibHok cropoHe 
OH HeCceT Cyla00 BbIPaxKeHHbIli MPOMObHbIli %KeOO0K (puc. 16). louru Henocper- 
CTBEHHO Hajl MOCTOpONTaIbHbIMH OTPOCTKaMH JIOOHBIX KOCTelH pacmOJIO2%xKeHbI 
OTHOCHTeCJIbHO M@JIKHe H HECKOJIbKO 3aOCTPeHHble JaTepasibHO porooOpa3Hble 
BbIpocthI ossae frontal ia, HampaBseHHble B CTOpOHbI (pu. 1 12). TemenHas O6sacTb 
JOBOJIBHO Pe3KO CYKHBaeTCA Ha3a, OOYCJIOBIHBaA BeCbMa 3HAYHTeIbHOe JIA 
CBHHeH Cy2kHBaHHe planum parietale u pagBuTHe rmyOokHX BHCOUHBIX BNaquH. 
C TecHbIM COJIM2KeHHeM TeMeHHBIX TpeOueli pyr C APyrOM CBASaHa TaK2Ke OTHO- 
CHTCJIbHaA Y30CTb 3aTbVIOUHOH MOBePXHOCTH (HHJeKC €€ WHPHHbI B BepXHeM 
oTfene ~ 19), a C CHJIbHBIM HaKJIOHOM 3aTBIOYHOFO OTACIa KHu3y — 3HauH- 
TeJIbHOe BbICTyNaHHe Haga ee BepXHeli YACTH. 

ApeMHble OTPOCTKH, CYA MO COXpaHMBIeMyCcA OCHOBAaHHIO MeBoro proces- 
Sus jugularis, JOBOIbHO TOJICTEI HW ClerKa HakJIOHeHbI BMepeg. Ilo-BuyquMoMy, — 
TaK 3Ke HaKJIOHeHbI Bepe y3kHe bullae tympanni. 

CkyJ10Bble Ayr B lepeueli uacTH, M0 BCeli BepOATHOCTH, OUCH WHPOKHe. 
BpirnOasch KnepeyM HapyxXy, HX HWKHME OTIeNbI NepexoAT B MwacTHHUAaTHIe 
JMMeBbIe TpeOHN, CIYCKaloulHecH JaTepasbHO NOUTH JO YPOBHA 2XKeBaTebHOli 
moBepxHoctu M?* (puc. 2) u 8akaH4MBaloulMecd Hal MepeqHHM Kpaem M?, 

Mexkues0CTHbI€ KOCTH MaCCHBHbI H OTHOCHTEIbHO WHPOKH, C HECKOJIbKO BBI- 
NYKJIbIMH JlaTepaJIbHO HOCOBbIMH OTPOCTKaMH. COOTBeTCTBeHHO H BeCb peSHOBbilt 
OTe BEpXHelt YeMIOCTH He CXKAT C OOKOB, Kak y OOMbIMHCTBa NpescraBuTeseli 
Suidae, a mpuOiuxaeTcs mo ovepTaHuIo KMomyKpyry. Bepxueuemtocrubie KO- 
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CTH HH3KHe (MHJeKC BbICOTHI YeHOcTH Brepenu P? ~ 13), c orHOCHTeNbHO Med- 
KMMH MpOAOJIbHbIMH BilayWHaMH, MpPHMbIKalOulMMH CMepequ K Tvia3HHIaM. 

Hocosble KOCcTH OUeHb JWIMHHbIe, ca60 MpHnoyHATHIe B saqHelt uactu. In- 
puHa MX NOYTH OAMHAKOBA BO BCeX OTelaX; BePXHAA CTOPOHa C1a60 BbINyKa. 
HocoBast BbipesKa TvlyOokas: ee 3aqHMi KOHEL pacnoyloxen Hal MepeqHuM Kpae 
KJIbIKa. 

Ilopepxnoctb KocTHoro HeOa MuocKaad. Orsepcrua HeOHBIX KocTeli momeUte- 
Hbl Ha ypoBue cepequnpt M’. 3aqnuli Kpali HeOa JaeKo orcront oT 3aqHero Kpas 
TpeTberO MOJsApa (paccToAHHe MexKAy HAMM MpHOMsuTeNbHO paBHO 90 Mm). 

CpefHMe pesiibl OCH KPYMHble M WIMpoOKHe, C NOYTH TOPH3OHTabHOH M0- 
BeEPXHOCTbIO MCTHPaHHA;, OoKoBble ropa3qo Mewbue, MOMYKOHYCOBHHBI, CO 
CKOUICHHBIMH KMepeqM 2KeBaTeIbHbIMH NOBepXHOCTAMH. Kaku, CyYAA 00 asb- 
BeOJlaM, KpyMHble, OKpylvible MH HallpaBJIeCHHbIe B CTOPOHbI HW, MO-BHMMOMy, 
BBepX. [Ipemousapbi, sa uckouenHem P!, oTrHocuTebHO O“eHb KpyNHble (HH- 
WeKC HX JWIMHbI K WIMHe pala Mousapos 80,4). Y P? u P? orgerMBo BbIpaxKeHHblli 
pexyulMH xapakrep. MomsaApbl HH3KOKOpOHKOBbIe, C YeTbIPbMA OCHOBHBIMH 
M XOPOWIO Pa3BHTbIMH JOMOJHHTeIbHBIMH OyropKamu. 

B WelOM XapakTepHble MpH3HakH CTPOCHHA HM PasMepbl PaCCMOTPCHHbIX KO- 
PeHHbIX 3yOOB CBHJeTebCTBYIOT OO HX MOJHOM COOTBeETCTBHH HH2KHAM KOpeH- 
HbIM posa Kubanochoerus (*), ycraHoBsIeHHOro HaMM MO OCTaTKaM HHXKHeM 4e- 
JUOCTH, HaleHHOH B TOM Ke Cloe YOKpaKCKHX MecKkoB Besomeyerku, OTKya 
NPOWCXOJMT MW ONMCHIBAaeMbIM B HaCTOAeM coobileHHH Yepen. TlosToMy MBI Ha- 
XOJMM BO3MOXKHBIM OTOXKJCCTBUTb Hallly HCKOMAaeMy!O poraTy!0 CBHHbIO C 6es0- 
MeyetcKkHM Kubanochoerus (resorun — K. robustus Gabunia), Koroppili Opi 
H3BeCTeH JO CHX MOP TOJbKO MO HM%KHeM YeIOCTH. 

Haxoyka yuepena Kubanochoerus mo3BouseT 3HauUHTeIbHO JONOJIHHTb Xa- 
pakTepHCTHKY HU YTOUHUTb CHCTeMaTHYeCKOe MOJOXKeHHE ITOH UCKONAeMOH op- 
Mbl, Il€pBOHauaJIbHO OTHECEHHOM HaMH Ha OCHOBaHHH CXOJCTBAa B CTPOCHHH HWXK- 
HHX KOpeHHbIX 3y60B c Conohyus (*) u Sivachoerus (?,*) kK mogcem. Tetraco- 
nodontinae. 

Hasmune porooOpa3HbIxX BbIPpOCTOB Ha JIOy pe3KO OTMIHUaeT KyOaHOXepyca 
He TOJIbKO OT BCeX HCKOMAeMBIX H HbIHe CYIeCTBYIOMUX CYH, HO H OT CBHHO- 
oOpa3HbIx (mofxoTpag Suiformes) BooOmle. C sto riaBHOH OCOOeHHOCTHIO 4e- 
pena Kubanochoerus, n0-BuMMOMY, CBH3aH BECbMa 3HaUHTeCJIbHbIM HaKJIOH ero 
MO3FoOBOro OTAea KHU3Y, YTO TaKxKe OTMMYaeT OeOMeyeTCKy!1O (hopMy OT H3- 
BeCTHBIX HaM MpeycTraBuTetel Suidae. Oru vepTbl cBoeoOpasHol CnellMaM3aluu 
KyOaHoxepyca CBHJeTeIbCTByIOT 06 ero Kpaline OO0COO/IEHHOM MOOKeHUU 
cpequ mpegctaputestel Suidae. Mb Bpbigetsem pox Kubanochoerus B oco6oe, 
HOBOe nomcemelictBo cBuHeH — Kubanochoerinae subfam. nov. 

Huxke mpHBogquTcA WMarHo3 3TOrO MofceMelicTBa, COCTaBJIeHHbIM C yueTOM 
WaHubIxX, KaCalOulMXCA ONMWCaHHOM paHee HH2KHEeH UeJIOCTH. 


Cem. Suidae Gray, 1821 


Tloncem. Kubanochoerinae subfam. nov. 


TLuaruo3. Camble KpyMHble 43 W3BeCTHBIX NOKa -MmpeqcTaBuTesel Cem. 
Suidae. Uepen cpaBuutenbHo HH3KHH, AnMHHOpbIIbI. Ilo KpalneH Mepe, y 
CaMIlOB MMeeTCA HellapHbIli porooOpasublit BbIpOcT Ha Oy M Mapa Me/IKUX BbI- 
POCTOB, PacrOwOXKeHHbIX Ha MOCTOPOUTAbHbIMM OTPOCTKaMM JIOOHDIX KOCTEH. 
Mosrosoili oTyes Yepema CHJIbHO 3arHyT KHH3y. TemenHas MouladKa OUeHb y3ka‘. 
Bucounpie BnayuHb! r1yGokve. CkyJloBble Ayr, NO-BHAHMOMY, OYeHb IWHMpOKuHe, 
MIpOMOs2KalOulMecA KMepeM CHJIbHO paspOCWIMMHCA MaTepaIbHO MaCTHHYAaTbIMH 
MUeBLIMH TrpeOHAMU. Pe3soBbili OTAe BepXHeH YeJIOCTH OTHOCHTEIbHO ILIH- 


pokut. HwxxHas yemiocTh WIMHHaA, C pe3KO BOrHYTHIM CHMQU3HbIM OTJeJIOM 
3 


3 4 4 
a a 2 3 : : 5 We 
M JOBOJIbHO 3HaUHTebHOL MMacTemoli Mexny P? u C. 3y6nr: I 7 G& -Pp a M 3° 
1 
Hwxnue Knpiku Tuna «verrucosus». IIpemomapbi, 3a ucK0ueHHeM P*, orHocH- 
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Te@IbHO Kpynuble. Y BTOporo HM TpeTbero WpeMouApa, OCOOCHHO HYXKHUX, OTYET - 
JIMBO BbIPaXKeHHbIi perkyllui XapakTep. Py c OMHOBEPLIMHHbIM OCHOBHEIM Oy- 
ropkom. Mousapbl HUSKOKOPOHKOBBIe, C YETbIPbMA OCHOBHBIMH HM XOPOIO pasBu- 
TbIMH JONOJIHHTeJIbHbIMH OyropKaMH. 

3HauNTeIbHad Cy2KCHHOCTh TeMeHHOM MOWayKH HW BepXHesaTbIIOYHOH OO- 
jiacTH uepena Kubanochoerus uv mpucytcTBue ryOOKUX BHCOUHbIX BMalHH, 
CBOLCTBeHHbIe, KaK H3BeCTHO, apXaHueCKHM (popMaM, OOYCJIOBJIeHbI, MO-BH- 
IMMOMY, ClaObIM pasBHTHeM y Hero KoOMaTebHbIX MpucnocoOsenui. OO oTHO- 
CHT@JIbHO Cla6OM pa3BHTHM poOIOWMX tyHKWHH yepena y KyOaHOxepyca CBH- 
JICTEIbCTBYIOT, BEPOATHO, TaK2Ke€ CPaBHHTEJIbHO WMPOKOe PbO H HE3HAaYHTEJIb- 
Had rayOuna mpesriasHH4uHOK BMaXuHbl, ClyKawleH MeCTOM IIpHKpelJicHHA 
m. levator rostri. OtHako Hapay C YKa3aHHbIMH HW HEKOTOPbIMH APyruMu apxau- 
YeCKHMH OCOOeHHOCTAMH, Y KyOaHOxepyca HaOsIOAaloTCA Takue Mpu3sHaku cre- 
UWHav3aluu, Kak pe3KO BbIparxKeHHad JVJIMHHOMOpAOCTb WH 3HaYHTe/IbHaA LWIMH- 
PHHa pa3poclwIMXCA MaTepabHO MaCTHHUATHIX JIMUeBbIX PpeOuel. 

CpaBHUTeJIbHO IMpokoe WH HH3KOe PbO, HapsAYy, ObITb MOXKET, C CHJIbHO 
paCXOLAULMMHCA B CTOPOHbI KJIbIKaMH, YKa3bIBaeT, BEPOATHO, Ha HaJlMuHe y Ky- 
GOaHOxepyca CMOCOOHOCTH COBepllaTb MPeHMYLeCTBeHHO OOKOBbIe JBHKeCHHA 
romoBbl. IIpucyrcTBue *Ke ruiyOOKHX BHCOUHDIX BMaHH, CIy*KallM4X MeCTOM IIpH- 
KpemieHua m. temporalis, cBMfeTeIbCTByeT O CHJIbHO pasBHTOH CnOcoOHOCTH 
TIPOM3BOAUTb paslaBJIMBalollve ABY2KCHHA HWKHeH yeIOCTHIO. C SsTOH OcobeH- 
HOCTbIO KyOaHoxepyca corsacyeTCA TaK2Ke XOPOWO BbIPaxKeHHbIN y Hero pe- 
*KYMMH XapakTep MpeMOJIAPoB. 

@MyHKUHOHaIbHOe 3HavYeHHe KpyNMHOrO HelapHOrO poroBHAHOrO BbIpocTa 
y KyOaHoxepyca HexAcHo. EyBa 1M MOXKHO JONYCTHTS, YTO WIA CBHHEH C TAaKHMH 
OrpOMHbIMH pa3MepaMH Yepena HW ANHHHOH Mopflol, Kak y Kubanochoerus, 
STOT POr MOF CJIY2XKHTb CPeNCTBOM 3AlllHTbI OT XHINHHKOB. To 2xe creqyer 
CKa3aTb H O ape MeJIKHX BbIPOCTOB JIOOHBIX KOCTeH, XOTA MocweqHHe HHOTa 
MOIIH ObITb HM MOe3HbI WIA XHBOTHOFO, TaK KaK NPHKPbIBaIH CBepxy ra3a. 
Ha Halll B3ria, porooOpasHble BbIPOCTH! JIOOHbIX KOCTeH KyOaHOXepyca Npel- 
CTaBIIAIOT COOOH, CKOpee BCero, NepHraMuyecKve MPH3HaKH, BCTpevaBlHnecs, 
BO3MOXKHO, TOJIbKO Y CaMIlOB. 

Tloka TpyQHO CKa3aTb 4TO-1HOO OMpeseeHHOe O POACTBEHHBIX CBA3AX Ky- 
O6aHOXepHH, HO OTMEYCHHOE BBILle CXOACTBO B CTPOCHHH KOPCHHBIX 3YOOB C Te- 
TpakOHOJOHTHHaMH (Tetraconodontinae), BOo3MOxKHO, yKa3bIBaeT Ha UX OIH- 
30CTb K 9TOH, MpeMMyeCTBeHHO a3HaTCKOH, rpynme ucKoNaembIx cBHHeH. Mpi 
BIOHE JOMYCKaeM, YTO OTAAJICHHBIM MpeAKOM KyOaHOXepHH Moria 6bITb cbopMa, 
Omu3sKadt K HaHOoulee apxXanuecKOMy HpeycTaBuTelio TeTpakOHOJOHTHH — Co- 
nohyus (?,°). 


VuctutyT naneo6uonorun Tlocrynusto 
Axafemuu Hayk Ipy3CCP 20 XII 1957 


LIMTHPOBAHHAA JIATEPATYPA 
1. K.Ta6yuusa, ZAH,102,N 6 (1955). 2 EH. Colbert, Am. Mus.Novit.,Ne 621 


(1933). ° G. E. Pilgrim, Paleont. Indica, No 9S., 8, Jo 4 (1926)409 Do bien 
Zs. Deutsch. Geol. Ges., 88, H. 1 (1936). 
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Hornayo Akanqemunu nayx CCCP 
1958. Tom 118, Ni 6 


PHIUPOBHOJIOTHA 


A. K. TEAHPHX 


BEPTHKAJIBHOE PACIIPEAEJIEHME KONENOX B KYPOCHO 
M CHOCOB HX TIPOHHKHOBEHHSA B 30HY CMEWIEHKSA 
CYBTPOIMUECKHX WH CYBAPKTHYECKHX BO 


(ITpedcmaeaexo axademuxom A. A. pueopeecoim 18 X 1957) 


Sona CMellieHHA CyOTpomMyecKuX HM CyOapKTMYeCKUX BO B CeBepo-3anal- 
HoH uacTH Tuxoro okeaHa MpuBuJeKaeT BHHMaHHe MHOFHX UCCeLoOBaTeveli 
+? .4,°) Kak Onoreorpaduyeckad rpannua. Ho fo cux nop eile He ucceqoBaHa 
SKOJIOTHA OpraHH3MOB pa3HbIX (hayHHCTMYeCKHX OOacTehH, OOycOBIMBaIOWaA 
IIPOHHKHOBeHHE HX B 30HY CMelleHHsa. M3pecTHo, 4TO B 30HeE CMelleHHA CyOapK- 
THYCCKUX HM CyOTponMyecKUX BOX B BepXHUX TOPH30HTax OOUTaIOT MpescTaBu- 
TeH TponMyeckoh oOnacTu. Ayia Konenoy cnHcoK BUZOB TpomuyecKOH OO6sacTH 
M 30HbI CMelleHHaA Jaw M. Aupaxy (°%). Ox orHocutca riaBHbIM O6pa3om K Cce- 
BepHOH 4aCTH 30HbI CMCLUeCHHA, K palony oT 39 go 41° c. m. u or 143 go 156° 
B. Jl. WIA BepxHero 150-merposoro cyioa BogEI. Matepuam co6pan B aBrycre — 
ceHTaOpe. ABTOp MpHBel Tak2Ke CNHCOK KoNenoy AIA paiiona Bonuuckux ocr- 
poBoB (TponMyecKkad OOsacTb). ConocTaBAd HX, MOXHO BHJeTb, Kakve BULB 
u3 OONTAaTeNeH TpomHyeCcKOH OOaCTH MpOHHKAIOT B 30HY CMEILIeHHA BOJHBIX MACC, 
a KakHe HeT. 

Hamu ObluIH MCCJIEQOBaHbI BEpTHKaJIbHOe pacnpelesenuve MH CYTOUHbIe MUTpa- 
uuu Konenofx B patone Kypocuo. Matepnanom nocayxusH COopbl MWiaHKTOHAa 
Ha BOCbMM CTaHUMAX 9KCNeAHUMOHHOTO cyfHa «BuTA3b», B3ATLIX B pa3HoOe 
BPeMA CYTOK B CeHTAOpe — oKTAOpe 1955 r. Bee cranwuu Oblwin ClesaHbl B Mmpe- 
fesax BowHOH Maccbl Kypocuo u ofHOpoyHb! No cbayHe Konenox. Takum oOpa- 
30M, OCHOBHOH MpHYMHOM H3MeCHEHHS BepTHKaJIbHOrO pacmpeseleHHAaA Konenod 
OT CTAHILMH K CTAaHIMH MOMKHO CUMTATb HX CYTOUHbIC BEPTHKAJbHble MATpalyu. 
MsyyeHo pacmpeyesenue B3pocuIblxX OCOOeH, H TOMbKO Y HEKOTOPbIX BHAOB pac- 
CMOTpeHO Tak2Ke WM pactipesesweHve CTapWwHxX KONMeNOAMTOB. 

BpiaBseHbl YeTbIPe THA BepTHKaMbHOTO pacnpesemeHuA KoNenog (Tabs. 1). 
B ocuHoBy B3ATbI TOPH3OHT OOHTAHHA OCHOBHOHM YaCTH NMONYJAWMM MW Mpesevibl 
CMe€ILCHHA B TeEYeCHHe CYTOK CJIOH MAKCHMaJIbHOH KOHILCHTpallHH. . 

K I rumy oTHOCATCA KONeNMOLbI, OCHOBHAA YaCTb NONYJAUHH KOTOPbIX HaXxO- 
JMTCA B BepxHux 50 nin 100 M, a MakCHMaJIbHaA KOHWeHTPaluA B HOUHOe BpeMA 
oKa3biBaeTca B coe O—25 mM. J]Hem GobINMHCTBO BUAOB ONycKaeTcA B Cowee 
riyOokue cov, 25—50 niu B 50—100 m, no Acrocalanus gracilis konueHTpu- 
pyetca B cnoe 0—25 M Kpyrvible CyTKH. 

Ko II runy orHeceHbl Konenofbl, OCHOBHaA YaCTb MOMYJIAWHH KOTOPBIX Ha- 
XOJUTCH B mpefemax cmoa 25—200 M u y KOTOpbIX B BepXHUX 25 M MAKCHMAa\Ib- 
HOM KOHUeHTpaluu HuKOrya He OpiBaer. Ilourn Bce 5TH BUAbI HE COBepwialoT Cy- 
TOUHLIX Murpalui. BonbuwMHcTBO u3 HUX Mpeoc6/agaeT B cNOAX 25—50 uv 50— 
100 M, MHorHe He OTJalOT MpeqNouTeHHA KaKOMY-HHOYAb OLHOMY H3 STHX TBYX 
cl0eB, a BCTpeualoTCA B MaKCHMAJIbHOM KOHIeHTpallH TO B TOM, TO B ApyroM 
cnoe. Uactb BHAOB MMeeT MaKCHMaJIbHy!IO KOHUeHTpaunio TO B 50— 100, To 
B 100—200 m. BeptukasibHoe pacnpeyeseHve CTapllMx KonenoxHTOB, M3y4eH- 
HOe Y HEKOTOpHIX BUZOB STOFO THA, He OTMMUAeTCA OT PaclpeNe/eHUA BSPOCVIbIX. 
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WAGwanie 4 


Tunbt BepTHKasbHOTO pacmpeseseHHA KoneIog, B OOmacTH KypocHo HM NpOHHKHOBeHHe 
UX B 30HY CMelIeHHA 


I]poHHKHOBeHHE 
TopH30HTbl B M B CeBepHy!0 
YacTb 3OHbI 


1e] 
0—25 | 25—50 | 50—100 | 400—200 | 200—500 Sane 


Bua 


l eran 


Acrocalanus gracilis 
Clausocalanus furcatus ae eee es 
Scolecithrix danae Se SS as 
Nannocalanus minor eo 
Lucicutia flavicornis 
Undinula darwini 
Eucalanus attenuatus 
Euchae'a marina 
Pontellina plumata 
Acartia negligens 


+) +4++4+14+ 


Il run 


Mecynocera clausi 
Clausocalanus arcuicornis 
Candacia bispinosa 
Acartia danae 

Candacia truncata 
Euaetideus giesbrechti 
Haloptilus oxycephalus * 


a Tee 


Ill tun 


Pleuromamma gracilis ** es |e eee 
P. abdomina is ** So igetrcrticrscenecien 


| | 


IV Tun 


Rhincalanus nasutus *** + 


IIpume YaHue. CnasolHaa JIMHHA — MaKCHMYM IIJIOTHOCTH HOUbIO HJIH B TeYeHHE 
CYTOK, CCJIH Be€pTHKaJibHaA MUTpauHxA OTCYTCTByeT. IlyHxTup — MakcuMym IIJIOTHOCTH HEM. 


* BetpeyeH emHHHUHO ray6xe 25 M. ; 
** Y 93THX BAOB, BEPpOATHO, JHEBHOM MAKCMHMYM IJIOTHOCTH pacmouioxKeHx riy6xKe,000 mM. 
*** BerpeyeH efHHHUHO ruiyOxKe 100 Mm. 


K Il runy mpunatiexkaT Konenogbl, KOTOpble OlarodapA CYTOUHLIM MUTpa- 
IMAM OOJbIWOH AMMJIHTYbI XOPOWIO CBA3aHbI CO CTOMOOM BOLI 25—500 mM u 
rayOxe. [lpH MakcHMaJIbHOM OMyCKaHHH JHeM OHH KOHWeHTPHpyrloTca ryOxKe 
500 M, MpH HOUHOM MosbeMe — B coe 25— 50 M. 

IV TH cocTaBuIAIOT KOMeMOZbI, OCHOBHOM TOPH30HT OOHNTAHHA KOTOPbIX Ha- 
Xxoqutca rayOxe 200 m. M3 cnucka BuyoB, mpHBoqumoro M. Aupaky, k sTOMy 
THY MoxKeT ObiTb OTHeceH Rhincalanus nasutus. 

Kaxkfpiii W3 BbIACIeCHHbIX THMOB MOKeT ObITb AOMOHEH ellle HECKOJIbKHMH 
BUaMH, HO Halle 3ajayel ObluIO OXAPAKTePH3OBaTb M10 BEPTHKAJIbHOMY pacipe- 
euleHuto Be Ppynubl BUAOB, IpHBOAuMbIe AHpaky, a HMeHHO — CmocoOuBIe pac- 
IpOcTpaHATbCA B CeBepHYIO YaCTb 3OHbI CMeIWICHHA HM He CMOCOOHbIe K 3TOMY. 
Oka3biBaeTcaA, UTO, KaK WpaBHJIO, B 30HY CMeINeHHA 3aXOMAT TOMbKO BHI 
I Tuna, T. €. CMOCOOHbIe XOTA Obl Ha BPMs, B Pe3yJIbTATe CyYTOUHLIX BePTHKaJIb- 
HbIX MHrpallHH, NOMHHMAaTbCA B CIO O— 25M. OTo ABMeHHe HaxXOJUT OOBACHE- 
HHe B OCOOeHHOCTAX pacipocTpaHeHHA BOAHOH Maccbl Kypocuo slerTom no 30He 
CMeUIeHHA Ha CeBepo-sanag. Tenaa Boga u3 Kypocwo nonayaeT B 30HY CMe- 
IeHHA NOX AelicrBHeM sleTHero MyccoHa (?°), BOSHHKalollee MpH ZTOM 4HCTO 
ApetoBoe TeyeHHe, KaK H3BeCTHO, 3aXBaTbIBaeT BePXHHH co Wo 25— 40 M. 
Kpome Toro, B 30Hy CMelleHHaA oT Kypocuo oryensioTca BowoBopoTh. Bosb- 
INHHCTBO HX MMeeT B TvlyOuHy He Oonee 100 M, pa3Mepbl HX pH WBu2KeHHU TO 
30He CMeLIeCHHA yYMeHbluatoTcs. Uacrb TenJIbIX BO, MPOHHKaeT B 30HY CMeIUCHHA 
B BHJle CeBepO-BOCTOUHOM BeTBH KypocHo, KoTOpand 3HaYHTeIbHO Ciabee co6cT- 
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BeHHO Kypocuo. Ilo muenuio Vi: Macyg3aza (°), nerom Tenubie Bogbt Kypocuo 
pacmpocrpaHaiorca Jo XOKKaliO TOMbKO B BepXHEM TOHKOM Culoe. C 3THM CJIOeM 
cyOTponuyeckol BOsbI M pacipocTpaHAIOTCA B 3OHY CMeLIeHUA TpoMMyYecKHe KO- 
Menobl, CMOCOOHbIe NOAHHMATbCA B Hero *. 

Rhincalanus nasutus — Bug, HaceAIouIHH mpenMymecTBeHHO rvIyOHHEI 
cBbiiue 200—500 M, pacnpocrpaHeH KaK B TpomMuecKoi, Tak HM B yMepeHHOH 
oOvlacTH B rvlyOMHHOM 30He. PacnpocrpaHeHue ero uJer riaBHbIM O6pa30M To 
rayOuHam. Orfebubie oco6u MoryT NOAHMMaTbCs B BepxHue clon. Tak, Rhin- 
calanus BcTpeyeH B palione AneytcKux ocTposoe (*) B coe 150 — 500 m, a mpo- 
THB KamuyuatTKu B ciloe 500 — 1000:m. Tlostomy nonsaTuo HaxoxkyeHHe ero UH B 
soHe cMelleHua. B cnucke Anpaky uM B TpomMyecKol OGacTH,. H.,B 30He 
CMeleHHA yKka3aHoO MpHcyTcTBue Calanus tenuicornis u Heterorhabdus papil- 
liger. Orn Bugbt B Kypocuo uMefoT MaKCHMaJIbHYIO KOHMeHTPalluio B COAX 
riyOxe 25 M, HO OHM. He ABIAIOTCH. TObKO TPOMHYeCKHMH BHAaMH, a OOUTAIOT 
M B 1OX%KHOH YaCTH YMCPeHHOM 30HbI, B CyOapKTHY¥eCKOH BOHO macce (3,%). 
Ilostomy He yAHBHTe@IbHO HX HaXOKMeHNe B 30HE CMEIICHHA., 9° \ 0 

I. MW. Cemuna m106e3Ho Ham coo6ulMsta, UTO UMeIOTCA MpescraBuTenmn puTo- 
MlaHKTOHa, HaceylAloulMe B Mpefenax Kypocvwo TOJbKO HHxKHUe TOPH3OHTHI 
SBCPOTHYeECKOH 30HbI. OHH Tak)Ke He MPOXOAAT B 30HY CMEeLIeCHHA. 

OueBHAHO, BMeCTe C BOAOH Kypocno B 30HY CMeILeHHA BCeJIACTCA WeJIbIii KOM- 
MvleKC BHJOB XKHBOTHbIX WH pacTeHHH, OObeAHHEHHbIX CNOCOOHOCTbIO BpeMeHHO 
WIM MOCTOAHHO HAXOQUTbCA B BEPXHHX COAX BOLI. TakHM OOpa3s0M, M1aHK- 
Tepbl MOryT XapaKTePH30BaTb HE TOJIbKO BOJHbIe MaCCbI, HOB, HEKOTOPBbIX CJy- 
4YaAX HM OTJ@JIbHbIe UX COM H TEM CaMbIM NOKA3bIBaTb cnocoo pacipocrpaHeHHA 
BOJHBIX Macc.OueHb BepOATHA CM€Ha HEKOTOPHIX H3 TAKHX HHAMKATOPOB MO Ce30- 
Ham. Muorne TponnyeckKue KOMenosbI COBeplualOT CE30HHbI€ BEPTHKAJIbHbIe MHIpa- 
uu (°). Ilostomy, ecu B OHH Ce30H OHM ABJIAIOTCA. HHJMKaTopaMy onpejeen- 
HOrO CNOA BOJbI, TO B pyro ce30H MOryT YHTH H3 9TOTO CJIOA H, TaKHM OOpa- 
30M, NepecTaHyT CJIy2KHTb eFO NOKa3aTeJIAMH. 


VuctutyT okeaHoJiorHH  Tloctynusto 
Axayemun HayK CCCP nee (sya. Gan US)5¥4 


IHMTHPOBAHHAS JIMTEPATYPA 


1B.T. Boropos, M.E. Buuorpagzos, JAH, 102,N4 (1955). *K.B. Bex? 
nemuwes,l.W.Cemuua, JAH, 108, M6 (1956). *A.K. Petupaux, TAH, 116, 
Ne 4 (1957), 4J1. A. Monomapesa, K. B. Bekaemuues, HAH, 109, N 4 
(1956). ®5r.HW.Cemuna, JAH, 110, Ne 3 (1956). § M. Anraku, Bull. Fac. Fish. Hok- 
kaido Univ., 5, Ne 1 (1954). 7M. Anraku, ibid., 5, Ne 2 (1954). ® J. Hure, Acta Adri- 
atica, 7, Ne 7 (1955). ® J. Masuzawa, Oceanogr. Mag., 7, Ne 1 (1955). 1° K. Suda, 
Geophys. Mag., 10 (1936). 


* Tax KaK Juia Komenoy co Il u III] tunom pepTukambuoro pacnpeneieHHA B BepXHHX, 
25 M xOTA HU He Ha6slOaeTCA MAKCHMYMa KOHI[eHTpalWH, HO peKO WH CJHHHYHO B 3TOM CuJloe 
OHH BCe 2Ke BCTPeUalOTCH, C/yYaN HAXOLOK MX Ha CeBePe SOHBI CMCICHHA M3PCMKa BO3MOMKHBI. 
Kpome Toro, OHM MOryT MpoHMKaTb Tyla B ofbl, Korqa OT Kypocuo eee oco6eHHo 
KpynHble H rryOokve BOJOBOpOTEI. Buabl C BePTHKAJIbHBIM pacripereneHHem THNa OJ2KHbI 
BCTPevaTbCA B STOM PalioHe 3HAYHTENbHO Yallle H ObITb 6omee MHOTOUHCJIEHHBIMH. 
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Jloxuage Akagemun nayrk CCCP 
1958. Tom 118, Ne 6 


rHJPOBHOJOTHA 


r. H. CEMHHA 


TANKH3ALLMA PA3JIAUHbBIX YUACTKOB HEPHTHYECKOM 30HbI 
BOPEAJIbBHOW OBJIACTH THXOFO OKEAHA 


(IIpedcmaenexo axademuxom A. A. Ipueopbeeoim 18 X 1957) 


B nociequne rogp Bce Obicrpee BO3pacTaeT MPOMBICe MearHyecKHx pbiO 
OTKpbITOrO OKeaHa. ITO OOCTOATEbCTBO IPHBOAUT K HeOOX OMMOCTH pa3pa6o- 
TaTb THMM3alHiO pasHYHbIX akKBaTOpHH OKeaHa M0 OMOOrHYeCKOH MpOLyKTHB- 

HoctH. Mbi noctaBuin ce6e Welbio AaTb 

Ta6auua f THMM3aUHiIO HEPHTHYeCKOH 30HbI Oopeasib- 

Koanuectso @utonsanktona B Gopeatb- HOH o6macTH Tuxoro oKeaHa MO KoOvIH4e- 
HOH oO6sacTH ceBepo-sanagqHoH yacTH CTBY (HTONMIaHKTOHa, OT KOTOPOrO Helo- 
Tuxoro okeaHa 4H Be ase ys: CpeCTBeHHO 3aBUCHT NpowykKUuA OCTAaJIb= 
Mopsax (B rpaMMax now 1 M" B cmoe OT Jiix gpeHbeB mMUeBO uemH. [logobHas 
sands epee liga THNM3alHA Oblia CielaHa B ATMaHTHKe 
Tpaxom (7), qua Tuxoro okeaHa 3TO mMep- 


ce 
as a duns bree Bad MOMbITKa. 

chai = | Sel 3s B cepepo-sanagquHolt uacru Tuxoro oKe- 
@ |SS1F° aya Ha 3KCNeQMUMOHHOM cyJHe «BuTaA3b» 
B 1949 — 1955 rr. ocaqOuHbIM MeTOJOM OBI 
Hepiaee ne niee 4 8 “Pes oe : coOpauH OoraTbid MaTepvasl mo duToMIaH- 
Kouanii km arened KToHy (oKom0 4000 mpo6). [Ina Koman- 
pation 159 | 12 3 opo-Kamuarckoro paiiona Tuxoro oKkeana 
Dal Tepe aoe ae ? MW 3amajlHoH uactu bepuuropa Mops cOoppi 
eo ele, | 5 ObNIM MIPOH3BeeHbI MOUTH BO BCe CeSOHEI, 
Okeannueckan Sona XOTH H B pa3Hble YObI; WA OxorcKoro 
Bepuroso mope 1,1] 1,4 | 2,4 MOpPA HeT JaHHBIX Jat BeceHHero ce30Ha*. 

OxorcKoe , ? 2,0 2 


B cepepo-3anaqHoH actu Tuxoro okeaHa 
Wi JjanbHeBOCTOUHBIX MOPAX HAMM BBIJe- 
JIGCHbI [Be 30HbI, CHJIbHO OTJIM4AaIOUMeCA B BereTalHOHHbI MepHol cocTaBoM,. 
KOJIMYECTBOM HW FOROBbIM WHKJIOM PpasBHTHA uTOMIAaHKTOHa (*). Sony: Mops, 
B KOTOpOH Oonbule 50%B OOuleH Ouomacce *buTONaHKTOHA NpHXOLUTCA Ha JomM10 
HePHTHYECKUX BUNOB, Mbl Ha3BasIM HeEPpHTHUCCKOM 30HOH; 30Hy MOP, B KOTOpOL 
Sombie 50% OOulel GuoMacchI (UTOMMAHKTOHA COCTaBIIAIOT OKeaHHUeCKHe BH- 
Jbl, —- OKCAHHYCCKOH 30HOH. 

KouuuecTBO (uTOMWIaHKTOHa B HepHTHYecKOH 30He 3HaYHTebHO OoubIe, 
ueM B OKeaHHYecKOH. B nepHosbl «BeTeHHA» OHOMaCCa PUTONNAHKTOHA B nep- 
BOH H3 HX OCTHTaeT rpaMMOB H JeCATKOB rpaMMOB B KyOomerpe. B oxkeaHH- 
YeCKOH 30He HaM HH pa3y He yJaocb HaOMOMaTb «IBeTeHHA», OMOMaCca 3ecb 
MSMepACTCH MUJIMEpaMMaMH HM JeCATKaMH MMJIJIMTpaMMOB B KyOomeTpe. Yc- 
JOBHEIH MOKasaTeIb Ovomacchl (*) WIA HepuTHuecKo 30HbI Bepuurosa MOpA 
paseo | r/m®, auma oKeannyueckol 0,01 r/m®. BorarcrBo HepHTHYeCKOH HW Gel- 
HOCTb OK€aHHYECKOH 30H MPOABAIOTCA HE TOKO Ip NOACueTe abcomOTHOFO YHC- 
ja pacTeHuit, HOH MIpH OnpeyeneHHu MpokyKWMH OpraHH4yeckoro BemectBa (1,%,°), 
_ Kak Buguo n3 Tabu. 1, pasHutla Mexky 30HaMH OCOGeHHO BeluKa BeCHOL (60- 
Jlee 4eM B CTO pa3), K OCeHH OHa CraxKUBaeTCA (1103QHel OCeHbIO BCero B YeTHIPe 


* [laa Oxotckoro Mops MbI Nomb30BasHcb JanHbiMn JI. W. Cmupxosoit (’). 
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pasa). B Hepuruueckol 30He HaOofaercA BeCeHHUiT MaKCHMyM (pHTOMIAaHK- 
TOHa, B OKeaHHuecKoH — oceHHHi. 

Hs ra6a. 1 BuqHO TakxKe, UTO BHYTPH HEPHTHYECKON 3OHbI OTAebHbIe yuacT- 
KH J\axKe B OJMH H TOT Ke Ce30H OTMYAIOTCA MO KOMHUeCTBY CUTOMIAHKTOHA. 
Ouenb OO/Ibl0e BIMAHHe Ha KOJIMUeCTBO (UTONMMAHKTOHAa B pa3HbIxX palionax 
HEPHTHYeCKOH SOHbI OKAa3bIBaIOT Pa3IMYHA B BepTHKAaJIbHOH YCTOHUYMBOCTH NO- 
BePXHOCTHBIX BOJHBIX cmo0eB. B MemKo- 
BOMHBIX palioHax Oularofyapa nporpeBy Ho pay pe 
B paHoHax C JI€MOBbIM NOKpOBOM — 6yla- 
roapx paciipecHeHulo ~— paHHeli Bec- 
HOH BepTHKaJIbHaA YCTOHYHBOCTb M0- 
BePXHOCTHBIX C10€B OoOIbIle, YeM B palio- 
HaxX TIyOOKOBOAHbIX, KOTOPbIe B 3TOH 
YWacTH OKeaHa 3HMOH He HMeIOT JeOBO- 
To moKposa (°). 

B HepuTuyecKo 30He OopeambHor 


Guomacca (umonncukimoua 


la 
oOsactH Tuxoro okeaHa u JlambHeBo- 
CTOUHBIX MOPAX MOXKHO BbIAeMHTh Ba 
THMa BOA, OTJIMYAaIOULMXCH Ce30HHbIM 
XOJOM pa3BHTHA  uTOMNaHKTOHAa.  & jsp 
I run — Anageipcxuh (puc. 1,/a). Sto § 
3aKPbITbIe 3aJIMBbI, MMelOulHe He-  § 00 
OombuiuMe riyOuHbt. Ha 3uMy OHM T0- 8 ¢ 
KPbIBaIOTCA JIbNOM, HMeIOT 3HaYHTeIb- § S 
Hbii pewHolt crox. Beneycrsue taauna x 7 ©” 16 
JibOB BeCHOH 3eCb paHO BOSHHKaeT & 
enol CKauKa ComeHocTu, ycToiuuBoctbh & 2 eae ae a Ee 
MOBePXHOCTHBIX BOJIHbIX CJIOe€B CpaBHH- F 
TeJIbHO BeMKa. KommuecTBo paykoB — =, 0 
cbuTo*aroB MeHble,4¥em B patonax II tTH- 8 s 
na. B pauwouax I Tuna «WBereHve» mpo- SS 0 Sey 
JouxKaercaA, MO-BHMMOMy, B Te4yeHHe NS & I 
Bcero MepHofa BereTalluu, HaOMOfaeTcA SR , m0 
OHH BeCeHHHM MaKCHMyM uNceHHOcCTH & ypywmmey  Tummex 
dbuTonmaHKToua. B Treuenue Bcero nepH- MeOCAL ol 


Ola BereTallHH 3jjecb NpeoOmaqaroT 1u- 

ATOMOBbIe BOJOPOCJIH. Buomacca (buto- Puce. 1. CesoHHble H3MeHEHHA B KOMMUeCTBE 
WH BePTHKaJIbHOM paciipezemenHn PuTonsman- 

NJI@HKTOHaA paBHa COTHAM T'paMMOB nowy 


. KTOHA B pa3HbIX THMAaX BO OopeasbHOl O6- 
1 mM? BecHOH HM JecdTKaM YTpaMMOB- acta Tuxoro oKxeana. J — HepuTuuecKas 


oceHbiO. OCHOBHaA Macca QUTONMIaHK- 30Ha: te Tun; /6 — Kam- 
CKHH THO; — OKeaHHuecKan . 

ee Oe a eh OMe Tee LTPUXOBKoli kee onadel ern ee 

TeyeHve BCero NepHojla BereTalluu. Bec- Cicnacca ll pear mnae Tenner 

HOW «I[BeTeHHe» HAUMHACTCA B OTKPbITbIX 

yacTAX 3aJIMBOB Y KPOMKH JIbJOB, K OC€HH OHO OTOJBHTaeTCA B 3aKPbITble 

yacTH 3auBoB. K stomy THMy MoxHO oTHecTH AHalbIpCcKHH 3a1HB B BepuH- 

roBoM Mope, 3a7mHB Wlenuxopa B OxoTcKoM Mope. 

I Tum Ape BbIPaxkaeT XapakTepHble YepTbl HEPHTHYECKOH sou, yem II Tun, 
Tak Kak BoybI I Tuma Gombe CompHKacaioTca Cc OeperaMH, BCJleqcCTBHe 4ero 
3leCb CHJIbHee BJIMAe€T CTOK C CYIIH. 

Il run — Kamuarcxuit (puc. 1, /6). Sto oTkppiTble 3aJIMBbI, MOOepexKbA Ma- 
TePHKOB, MOJYOCTPOBOB MH OCTPOBOB, HMEIOMIHe 3HaUHTeIbHbIe TIYOMHbI, pe- 
HOH CTOK MeHbIle, ¥YeM B PpaHioHax | THMa; KaK paBHJIO, 3eCb HeT CMVJOWHOTO 
Jle@qOBOro MOKpoBa. YCTOHYMBOCTbh MOBeEPXHOCTHBIX BOJHbIX CJIOeB 3eCb WIM 
MOUTH Takad Ke, Kak B palionax I Tuna, HM MeHbIle. COM CKauka BOSHUKaeT 
no3tuee. KomuuectBo pauKoB-uTodaroB Ooulee 3HaYHTeIbHO, 4eM B paiio- 
uax I tuna. B paiionax asToro THNa HaOsOAaeTCA Ba MaKCHMYMa YMCJIeEHHOCTH 
buTronsaHkTona — BeceHHuli u ocenHHii. Becuol Ouomacca dutonanktona 
paBHa COTHAM rpaMMoB Tox | M?, oceHbIO — JecaTKamM rpammoB. Becuoli mpe- 
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o6alaror WMaTOMev, OCeHbIO 3aMeTHYy1O YacTb (Jo 30%) cocTaBAIoT Nepuyu- 
Hen. Becnoi 6oraT (puTomaHkTOHOM cao or 0 go 100 M, oceHbio — cok 
0 —35-m. Becuoili «11pereHue» 3aHUMaeT OOUbLIMe MIOULaH, OCeHbIO OHO HaGuit0- 
Jlaerca Ha OFpaHWYeHHbIX yuacTKaX, BOH3H OeperoB. K sToMy THMY MOXKHO 
orHectH KamuatcKuii palioh B Tuxom oKeaHe, OsioropcKHi 3aiuB B Bepnu- 
rOBOM Mope, BosbI BOH3H Ansacku, AmeyTcKHx u KomaHOpCKHXx OCTpOBoB. 

Oxeannueckaad 30Ha OopeasbHOH OGmacTM B CeBepo-3anaqHOH “actu Tuxo- 
ro OKeaHa HM IIpHMbIKalOulHX MOPAX Ha BCe€M CBOeM IIPOTAKeHHH OAHOPOAHA 
W, Kak yxKe TOBOPHOCb, B TeveHHe BCero rosa OegHa (pue. 1,//). 

Tpaun (?) 8 HoppexkcKux mpHOpexKubIx BOMaX BbINeMJI «TPH OCHOBHBIX THA 
Ce30HHOFO pa3BHTHA MWlaHKTOHa» *. PaHoub | Tuna, BbIAeIeHHbIe HaMH AIA 
HeEpHTHYeCKOH 30HbI OopeabHOH oOOacTH Tuxoro oKeaHa, HMelOT Oosbul0e 
CxojcTBo c TakumMu HopBexkcKuMu palioHaMH, rye HaOwrogaetca I THN CesOHHOrO 
pasBuTHa mWiankToHa mo pany (6obuloe KOoHYeCTBO JHaTOMeli B TeyYeHHe 
Bcero TepHofa BereTallHH, MOCTOAHHOe MOCTYMIeHHe OHOreHHbIX 3/IEMeHTOB 
c cyl; mpumep — JIumpuopz). Hexoropoe cxogcTBo Halll I] Tun uMeeT c Te- 
mu Hoppexkckumu palouamu, rye HaOogaetca II] Tun ce30HHOrTO pa3BHTHA 
mlaHkToHa mo Ipany (607bWwoH BeceHHuH MAaKCHMYyM UHCJeHHOCTH AMaTomel, 
ee nepHAuHeH OCeHbIO; HallpHMep, 3amagqHoe moOepexkbe Hopse- 
rH). 


VWuctutyT okeaHosorun Tloctynuno 
Axkajlemun Hayk CCCP 16 X 1957 


HIMTHMPOBAHHASA JIMATEPATYPA 


1B. YT. Boropos,~K. B. *bexwemumes, JAH, “1047 Ne 1 (i950 
7H. H. Gran, Rapp. proc.-verb. des réunions, 56 (1929). #0O0.H. Ko6neun- 
Muwuke, JAH, 116, Ne 6 (1957), 4©F. HU. Cemuua, JAH, 101, Ne 2 (1955). 


e 
°T. HW. Cemuua, Tp. Bcecoio3n. rugpo6non. o6m., 8 (1957). 8 7. A. Cmetaunuda, 
Tp. Mucr. oxeanon., 17 (1956). 7 T1.W. Ycaues, Yen. copp. 6uoa., 23, B. 2 (1947). 


: : 

[locneqoBaTerbHott Tepx:MHouoruu pan ne npunepxKupaerca, u Hapayy C WHTHpoBaHHEM, 

HrompeRI Es BbIPAKeHUA: KTPH THMa PasBHTHA NpHOpexXHOrO MaHKTOHa» MU «TPH OHOorMuecKHe 
pyunbt Bod». 
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Joxaangp Akagqemun nayr CCCP 
1958. Tom 118, Ne 6 


PH3HOJIOTHA PACTEHHHU 


M. fr. ATAEB 


M3MEHEHWE PEAKIMH COPTOB APOBOM NWEHMLUDbI 
NO BIIMAHHEM YCJIOBMK PA3BATHS PACTEHHA 


(ITpedcmasaeno axademuxom A. JI, Kypcanoéoim 9 X 1957) 


} 


Apeaibl BO3JeIbIBaHHA KYJIbTYPHBbIX PaCTeHHii H UX COPTOB) NOCTOAHHO 
MeHsAIOTCH. OrjyebHble CopTa pacTeHHit mpucnocaO6MBaloTCA K HOBbIM yCuJlO- 
BHAM Cpebl, H3MeHAA Mp YTOM CBOH Mopdo-GuosorMuyeckHe OCOOeHHOCTH. 
HaHHe 3aKOHOMepHOCcTeli H3MEHEHUA OMOJOPHH pa3sBHTHA HeOOXOJHMO MH WIA 
HallpaBJICeHHOrO H3MCHCHHA TeX WIM HHbIX CTaqMH pa3sBHTHA pacTeHuii MIpM BbI- 
BeJeCHHH HOBbIX COPTOB: 

YHUHTbIBAA YKa3aHHble CoOOpaxkeHHA, ABTOP STUX CTPOK U3y4al H3MeHeHHe 
peaKUHH HEKOTOPHIX COPTOB APOBOM MUeHHIbI Ha H3MeHeHHe YCIOBU pa3sBHTUA 
pactenui. JlurepaTypHble JaHHble MO STOMY BOMpocy Kpaline orpaHHyueHbl 
(7,°,°,1°); pad uccneqoBatenel (7,3,°) TombkO KOHCTaTUpyeT OTIebHbIe (baKTbl 
H3MeHCHHA JWIHHbI BereTalHOHHOrO MepHOda pacTeHHi, He pacKpbIBad MpHuHH 
\H 3aKOHOMePHOCTeH 9THX H3MeHeHHH. 

OG6bekTaMH HCCeELOBaHHA C/K CieLyIoulMe COpTa APOBOH MIMeHHILEI: 
Jivamaut, Jltorectkenc 062, Muaptypym 0321 (Triticum vulgare) u Kaxernu- 
- cKaa BetBuctas (Triticum turgidum). CemenHoH Matepvan Obit nomwyueH M3 
_ Bcecoro3Horo HHCTHTYTa paCTeHHeBOACTBa HW MOATOTOBIeH aBTOopoM. B wemsax 
_ MOBbILICHHA TOUHOCTH OMNbITOB paCTeHHA BbIpPallMBasIHcb B Ba3soHaX. OnbiTbI 
B 1955 — 1956 rr. npoBogunuch Br. IlymKuue, JleqHuurpagckoH oO61., a B 
1957 r.— sr. Maxauxane, JlarACCP. Tak kak B Tex uM Apyrux ombiTrax momy- 
| YeHbI OJMHAKOBbIe WaHHble, B CTaTbe MPHBOLATCA Pe3yJIbTaTbI JIMIb ONOFO 
| rofla onbitos. OnucaHHoe 3feCb H3MeHeHHe CTaqMiHOH xapakTepHcTHKU cop- 
| TOB ApOBOH MUIeHHIbI, KaK MOKA3bIBalOT Pe3YJIbTAaTbI CMeWHaJIbHbIX OMMBITOB, 

JIMlUb B CYeHb cula6oH cTeneHH MOKeT ObITb BbISBaHO AeHCTBHeM OTOOPa: OHO 
OObACHAeCTCA B OCHOBHOM HOBOOOpa30BaHHeM NO BJIMAHHEM HeOOBINHBIX JA 
- copta 9komorMyecKuxX dakTOpos. 

Jia usyueHua M3MeHeHHA TpeOoBaHHH pacTreHHi mo cTaqMH ApOBH3allHn 
6paucb cemeHa pacteHulH KaxeTHHCKOH BeTBUCTOM MUIeHHIbl, MHOrOKpaTHO 
BbICeBaBulelica BT. [lyumkuHe BecHOH HBr. TaukexnTe nog 3umMy. Cemena Obl 
NOCeAHbI B IBA CpOKa B Ba3OHaX, KOTOPble CTABMJIMCb B TeMJMUY, H TakKOH Ke 
OMIT MPOBOAWICA Ha OTKPHITOH Mioulayke. Bo Bropom cpoke NoceBa CemeHa ObIJIH 
APOBM3MpoBaHbl B TeyeHHe 20 cyToK. B Tenmmuue W Ha MolaqKe NOJyYeHbl OLN- 
HakosBble pe3ybTaTHl. B Tab. | mpescraBJeHbI TOAbKO WaHHble, MOMyueHHble 
B YCJIOBHAX TeMJIHUbI,— W3-3a UX OO/blleH YeTKOCTH. 

M3 ta61. 1 BuAHO, YTO pacTeHUA H3 CeMAH OT MOJ3HMHETO NOCeBa B Yr. Tau- 
KeHTe 3HaUHTeIbHO OTCTABaJIH MO Pa3BUTHIO OT paCTeHHH M3 CeMAH BeceHHeH 
penpozykuun Br. IlymKuHe, a Mocie APOBHSalNH pasHulla M@KMy BapHaH- 
TaMH MO PaSBATHIO MOUTH NOMHOCTbIO CrviaqWJacb. ITO CBUMeTeMbCTBYeT OO H3- 
MeHeHHH peakwnu pacreHuli KaxeTHHCKOH BeTBUCTOH MMWeHHIbI Ha APOBM3allHl0 
B pesybTaTe MHOFOKpaTHoro MoAsHMHero MoceBa. AHaJOrMyHble TaHHble M0- 
JyueHbl HB OnbITax c coptom Muabtypym 0321, mpoBoguBUINxCA B MOJeBbIX 
ycnopuax Br. Maxaukane. J|ia 9THX OMbITOB UCNOJb3OBaJINCh CeMeHa pacTe- 

| HMM JaHHOoro copTa, MHOrOKpaTHO BbICeBaBlleroca B I. IlyimkuHe BecHol u 


| pr. JlepOente nog 3umy (ra6J. 2). 
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Tog BuiuaHHeM HeOObINHBIX YCJIOBHM BbIpaliHBaHHA pacTeHHl ApOBoH Mule- 
HMIbI MOET H3MeHHTbCA UH choTOMepHoAMuecKaA peakIMA HOYepHerO MOKOWE- 
nua. Kak noKa3aIM Halll ONbITbI, Ja%Ke B OXHOM MOKOJICHHH MO2KHO BbISBaTb- 
U3MeHeHHe peSKOCTH (oTOMepHosmMyeCKOH peakUHH pacTeHul KaK B CTOPOHY 


Talowmniean Ta6Omuma 2 


Vismevenue cTaqHiHOK xXapaKkTepHCTHKH Mllle- 
Kaxeruuckoi sersuctoi mmennubl nog HHI MuaptypyM 0321 nox BAWAHHEM CpoKa 
BIMAHHeM cpoka mocepa B Mpegmect- MoceBa B TIpeMINeCTBOBaBIIHX  MOKOJICHHAX 
BOBaBIUHX WoKONeHHAX (moceB Br. Ilym- (nocep B r. Maxaukane, 1957 r.— cpequHe 


Vismenenue cTaquiHol xapakTepHCTHKu 


Kune, 1956 r.) jlaHHbIe 110 JByM MOBTOPHOCTAM) 
: nS 
Whew jie eononne Uucs0 | fara xono- | § 
pacteHHi | meHHA 50% ae es pacrenen) ear are 3 & 
B BapHante| pacreuuli | BRE SPOTS ees aor 
PT ERE | A RE ESS) a, 
Cpok nocepsa|&q|&s x Be $5" Sal Sa Bg Bas one 
B=£|5e6 |S | Se yy CpoKx nocepa Seales men tet sel Nees |e, os 
ceMAH ets easy gs ge Spe ceMAH xe | =e we SB | e238 
te s o) =O > a > > Sie 
PE| 2S | 28 | Be | BEE fa}eS | RE | Re | ees 
S2|ga | G2 | 22 [be Be | Ba | B= | Bx | goe 
all betes ae ae Oe an | an ak ar |}Man 
10 VI, ce- | 31. «III, cemena 
MeHa Hespo- HeAPOBH3SHPOBaH- .. 
Bu3HpoBanHble | 27 | 30 |28 VII 10 VIII] 13 Hble 424 | 140 | 45 VI] 1 Vil 16 
2 Vil, cemena 16 IV, cemeHa He- 
HeAPOBH3Hpo- APOBUSHPO- 
BaHHble 320 34) ANETIN Sx 18 PaHHble 420 | 136 | 20 VI 14 VII 24 
2 VII, cemena 16 IV, cemeHa 
APOBHSHPOBaH- spOBu3Hpo- 
HbIe 29 | 29 |16 VIII/20 VIII 4 paauiie f 1388 | 154 147 VI119 V1 2 


ee MOBbIMeHHA, TAK H B CTOPOHY MOHH2KeHHA. CueMCTBHEM STOTO ABIACTCH Sa~ 
Aepxkka WH yCKOpeHHe KOJIOWeHHA TMOTOMCTBAa pacTeHul, mo,BepraBlluuxcs 
BOSJeHCTBHIO HEOObIMHBIX YCJIOBHH BbIPallHBaHHA, MO CpaBHeHHIO C KOHTPOJIEM. 
OHaKO 3TO H3MeHEHHe peskKOcTH toTONepHOANYeCKOH peaklHH pacTeHHi 4eTKO: 
MPpOABACTCA TOIbKO B YCJIOBHAX HeONTHMAJIbHOM JWIHHbI WHA. 

Tak, HaMM MpousBoxNAca noces copra JMaMaHT B TI. Maxaukane B TPH 
cpoka: 2X u 4XII 1954 r. uw 2 IV 1955r. PacreHun OCeHHHX CPOKOB NoceBa 
B (pase KYIWCHHA Nepe3HMOBaJIH JOBOJIbHO XoOpolo. TloromcTBa pacTeHHH STHX 
Tpex CpokoB mocegBa B 1956 r. ucnbiTHIBamHcb BL. [lyuikHHe Ha AJIHHHOM (ecre- 
CTBCHHOM) H KOPOTKOM He (Ta6uI. 3). 


Ta6auna 3 


M3menenne cragquinoti XapaKTepHCTHKH TIT eHHIbI JiuamMant 
oceHHero H BeCeHHero nocepop Br. MaxauKavie, pempoyyiu- 
poBaHHbX B Yr. Ilymkune (gqaHHpre 1956 r.) 


IlpoueHtT BbI- 
KOJIOCHBIUHX CH 


YcnoBHA ucnbita- UYucno pacte- lata Konome- 
Hu” B 1956 r. norom- |HHii B BapHaHTe| HHA MepEOrO A 
cTBa pactTeHHit pacTeHHsa acTeHHit 
Pa3JIHYHbIX CPOKOB e 
moce j 
om Gre Teele TT 
EcrecTBeHHbili JeHb 60 61 63 | S VII] SVT} S VII} 100 | 100) 100 
12- yacoBoli eHub 62 57 | 68 |8X Se Sie aU 0 6 


a—cemeHa oT nocepa 2I1V 1955 r., 6 —cemena OT MO- 
cepa 2X 1954 r., B— cemena or moceBa 4 XII 1954 r. 


IIpumeuaune. IJoces B IlymxKune 8 1956 r. nponszo- 
munca 19 V. 


Kak BuHO 3 TaOm. 3, MOTOMCTBa pacTeHHH OT Pa3JIHYHbIX CpOKOB mMoceBa } 
pr. Maxaukale Ha eCTeCTBeHHOM JHe B r. Ilymmkune He pa3siM4aHCcb No CBoeMy | 
pasBuTuio, a Ha 12-yacoBoM He MOTOMCTBO pacTeHH WekaOpEcKoro cpoKa No- | 
CeBa HavaslO BbIKOAaLIMBaTbCA C OOJIbINMM OM03aHHeM M0 CpaBHeHMIO C KOHT- | 
ponem. Jlo kona onbita (30 XI) BbikoMOCHNach IHWb HeOoMbUIad YacTb pacte- | 
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HHH 9TOFO BapHaHTa, XOTA pacTeHHA B Hayale OKTHOpA ObwiH MepeHeceHbI B 
TENMHILY, Te OAH HAXOAMIMCb Ha OCCHHEM YKOPOYeHHOM (ecTecTBeHHOM) He. Io- 
TOMCTBO paCTeHHH OT OKTAOPbCKOrO cCpoKa NoceBa B JAHHOM OMbITe BOBCe He KO- 
JIOCHIOCb, YUTO MOXKHO OObACHHTb TOMbKO NOBBILWEHHEM PeskOcTH (oronepHoyu- 
YeCKOH peakUHH PacTeHHH APOBO MUeHHIbI MOA BIMAHHEM OCeHHe-3HMHUX Yyc- 
JopuH. AHanorMunble WaHHble NOYYeHbI HaMH H C COpTOM Munptypym 0321. 
Hi3menenve peskocru cboromepHosuueckolt peaKIMM 2TOFO CopTa B pesyJIbTaTe 
OCeHHELO MOCeBa HEJaBHO OblIo OTMeueHO B IMTepaType (*,!°) H pesybTaTbI Ha- 
IHX OMNbITOB COBMaaioT C JIMTepaTyPHbIMH JaHHbIMH. 

IIpv BbIpaliMBanuu pacreHuit ApoBolt MMeHHILI Ha KOpOTKOM JHE y Jouep- 
Hero NOKOJICHHA CHHKaeICA Pe3KOCTb PoTONepHOAMYeCKOH peak, H OHO CTa- 
HOBHTCA Oolee CKOpOCHebIM, YeEM KOHTDOMb (Tab. 4). 


Z Ta6nmuna 4 


Hismenenue ctaguiinof xapakTepucTuKku nmennup JMamant no 
BJIHMAHHEM POTOMEPHOAKYECKOTO pexXUMa BbIPAallMBaHHA pacTeHuii 
B TIPeAWecTBOBaBLIeM NOKONeHHH (ZaHHBIe 1956 r.) 


& 
Uneno |lata Komoue-|=5 . IlpoueHT BbI- 
pacteHHii | Hua nepporo |38 | konocupwiuxca 
B BapHaHTe pacTeHHa 3 g pacTeHHit 
YcnOBHA ucnpitanHA | y Bt 7 
® ) oN] & 
B 1956 r. notomcTBa 5 ' 5 zB Z| 5 x 
pacteHuii, Bripamen-| Sa |Na ox —a% |o9S] O« =o 
peo pa peasargon Oe lou o & Oke |z RA © & oR 
AHA is Sirs SS: ie os . i foo} oO. ss] 
mal ae ier ma |O55) ra za 
oo vo ow vo Oo oo vo 
Sele selien ee ssioonl ee tees 
Solos oO or [AME] OO or 
EcTecTBeHHbIii ZeHb 55 65 7VII} 5 VII 2 | 100 | 100 
42-uacopoi WeHb 66 62 5X 20 IX 15 41 35 


Ipumeuanue. Ilocep wg 1956 r. npousBogusca 19 V. 


Jlauupie Ta61. 4 NoKa3biBaloT, YTO H3MeHEHHE CKOPOCHeIOCTH pacTeHHH Apo- 
BOH nWweHuub! JiMaMaHT, BO3HHKLUWJee NOX BJIMAHHeEM KOPOTKOrO JHA, Oouee ueT- 
KO IIpOABAAeTCA B YCJIOBHAX HEONTHMAJIbHOH JWIMHbI WHA. Takue xe JaHHble 
TlOMYYeHbI HaMH HM B OMbITaxX C COPTOM Jlorectenc 062. Sto u3meHeHne, T. e. 
YMeHbIUeHHe MpOOJ2KHTeIbHOCTH BereTaTHBHOH a3sbl pasBHTHA pacTeHuli, 
ABIACTCA pesyJIbTATOM CMeWMpHYeCKOrO BAMAHHA KOPOTKOrO AHA Ha KOHCTH- 
TYWMIO JWIMHHOMHEBHOFO pacTeHHA MUeHUIIbI. OTO MOO*KeHHe NOATBepAKMaerca 
H H€KOTOPBIMM JIMTepaTypHbIMM JanHbimy (*,’,°), [lo-Buqumomy, nyTem MHOro- 
KpaTHOrO BO3eHCTBHA KOPOTKHM JHEM MO2KHO BBI3BaTb M Ooslee rryOoKoe u3- 
MeHeHHe (poTomepHosMyecKOH peakUMM MUIeHHLUBI. : 

Takum o6pa3omM, cTalluHad XapaKTepHCTHKa COPTOB ApOBOM MUIeHHIbI u3- 
MeHAeTCA MO BUIMAHHeM HOBbIX YCJIOBHH pasBHTHA pacTeHuH. OjHako 93T0 u3- 
MeHeHHe JO erO WpPOUHOFO HaCJieACTBEHHOrO 3aKpelIeHHA YeTKO MpOABIAeTCA 
TOMbKO MPH OMpeesIeHHbIX YCJIOBHAX Cpefbl. 


JlarecraHcKuli rocyapcTBeHHbIM YyHHBepCHTeT Tloctynusto 
um. C. CrasibcKoro 9 TX, 1957 


WMTUPOBAHHAA JIMUTEPATYPA 


17]. A. Bapauos, Aposusauua, N 5—6 (1939). *% T.E. Hanbun, Arpo6no- 
ea, (1959). Sern G: ' orster, A. Vasey, A.J. Depart. Agr. Victoria, 33, Ne 7 
(1935). *B.E. Matoposa, Jiucceprauua, AOR, Wk, YP, 1B, Oh ani ek HU KOBAa, 
JIAH, 99, Ne 3 (1954). ® H.C. Omapos, Arpo6uosorus, Ne 3 (1956). B. VM. -Pa- 
3yMoB, SAposusayua, Ne 4 (1939). 8A. Scheibe, Angew. Bot., 16, Ne 1 (1934). 
9M. Stroun, Cahiers naturalistes, 11, Ne 3 (1955). 1° A. K. ®egopos, JAH, 104, 
wNe 4 (1955). 
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Jloxzagm Akapemuu nayx CCCP 
4958. Tom 118, N.6 


9IKCHEPHMEHTAJIBHAA MOPSOJIOLHA 


H. A. HO®® 


NPOUWECC 3A)KHBJIEHHA PAH H TIPOBJIEMA WEJIOCTHOCTH 
OPFAHH3MA (HA TIPHMEPE AM@®KBHN) 


(IIpedcmaeaeno axademuxom H. H. Il maavceaysenom 23 III 1957) 


O6ujait B3aMMOOOYCJIOBJICHHOCTh BCeX YaCTeH OpraHH3Ma HW NOJYHHeEHHe UX 
WelOMy C eFO peryATOPHbIM allapaToM BO TlaBe C WeHTpasbHOH HepBHOH 
CHCTeMOli ABJIA€TCA OCHOBHbIM IIOJIOVKCHHEM COBpeMeHHOH dusnonorHu. Tomy 
2Ke WEHTPY peryJIAWHH NOMYHHAIOTCA WH MeCTHbIe peaKUMH OpraHH3Ma, Kak, Ha- 
MIpuMep, Mpollecc pereHepallHH WH ApyrMe rMcToOrMueckHe HM TrHCTOXHMHYe- 
CKHe Mpolleccbl B TKaHAX OpfaHH3Ma, OCHOBaHHble Ha BbIpaOoOTKe KJleTKaMH 
AKTMBATOPOB pa3sJIMYHOH mpuposyl. Paspa6oTrKe JaHHOH NpoOsembl MOCBALLeH 
pA ucceqoBaHui aBTopa WaHHOH CTaTbH, NMocweqHee COOOMLeHHe O KOTODPBIX 
6bIJIO MOMeWLEHO B CTaTbe (4). OnncaHHble B aHHOH paOoTe oMbiTb OblIM Mpel- 
IIPHHATbI C LWebIO BbIABJIGHHA OCOOeHHOCTeH pereHepallMOHHOrO Mpollecca Ha 
Il@IOM OpraHH3Me MO CpaBHeHHIO C aHaJIOPHYHbIM MpOWeccOM Ha H3OJIMPOBaH- 
HOM opraHe. Ene B 1944 roqy Hamu OblvIO yCTaHOBJIeHO, YTO MpOlecc 3a%KHB- 
JIGHHA JeseKTa Ha YUaCTKe H3O0JMPOBAaHHOrO H SKCIVIAHTHPOBaHHOrO B pacTBOp 
Punrep — Jlokka xBocToBoro NvlaBHHKa aM®vOuH MpoTekaeT 3HaYHTebHO ObI- 
cTpee, 4¥eM Ha XBOCTe leOro *%KHBOTHOrO. YxKe yepe3 CYTKH NOce HaHeCeHHA 
Kpyrsloro CKBO3HOrO AedeKTa HaMeTpOM B 1,5 MM Ha SKCMJIaHTHPOBaHHOM yua- 
CTKe MaBHuKa aKCOJIOTIA HaOMlOAalOcb 3anOJIHeHHe eFO KJIETOUHbIM MaTepHa- 
JIOM, B TO BpeMA KaK Ha KOHTpoOle HaMeYaJlaCb JIHLWb Y3KaA 30Ha pereHepalHOH- 
HOH Osacrembl (pvc. 1). Onbir c NpHMeHeHHeM 3aMeJVICHHOH MHKPOKHHOCbeMKH 
Ja BO3MOXKHOCTb YCTAHOBHTb, YTO Ha H3OJIMPOBAaHHOH CHCTeMe TKaHeH NO CpaB- 
HeHHIO C KOHTPOJIeEM TepxAeTCH FapMOHHUYHOCTh Mpolecca: Kakad TKaHb (KOK- 
HbIM STMTeIHH, COCMHHTeIbHaA TKaHb) paCTeT CBOMM TeMIIOM; KpoOMe TOYO, Ha- 
OloaeTcA BbICeIeEHHE KJI€TOK COe@AHHHTeJIbHOH TKaHH B MpocBeT JedektTa, 4TO 
MIPHBOAHT B KOHI[e KOHILOB K pacCJlaHBaHHlO TKaHeH H XAOTHYECKOMY HarpOMOxX- 
Je@HHIO KJI€ETOUHOrO MaTepHasla Ha MeCTe 3aNOJIHeEHHOrO HMH Jledexta. Ilo cy- 
ulecTBy, B Cly¥ae pereHepallHH JedeKTa Ha H30IHPOBaHHOM yuacTKe opranHa, 
MOXKHO TOBOPHTb CKOpee O Nepexofle K WHTOTHMHYECKOMY pOcTy, 4eM. Oo Mpoltec- 
ce pereHepallHH B HCTHHHOM CMBICJIe CJIOBa. 

Mutrepecho, 4uro Mpv 9KCNaHTaluMM yuaCcTKa MWiaBHuKa 30Ha WMTOTUMHYe- 
CKOrO pocta OOpa3yeTcA H Ha BHeLIHeH, He MOBpeKJeHHOH B Mpollecce B30 AHH 
KPOMKe, UTO Tak2Ke ABJIACTCA MPH3HAKOM Ae3HHTerpalluH HM HapylWleHHa ecTect- 
BeHHbIX TpaHHit (OpMbI OpraHa. 

Hurepecubili pesyibTaT Jal onbir c OOpaTHoH mepecayKol (pennantatueli) 
M30JIMpOBaHHOrO yuaCTKa MWlaBHHKa C HaHeCe€HHBIM Ha Hero Jedbextom. B jan- 
HOM CJly¥ae HaOwOJalacb TapMOHH3alNA NWpolecca saXKUBJeHHA JecbeKTa; Ha 
pelllaHTHpOBaHHOM y4acTKe IWlaBHHKa HHKaKUX ABJIeHHH esHHTerpallun TKa- 
Hel He yfaeTcH MOJMeTHTh MH TeMM pereHepallWH 3aMeTHO 3aTOPMaxXKUBACTCA. 
Tak, B jByx CepHax onbiToB * cpeqHee COKpallleHHe JMaMeTpa yedekta 3a OLHO 
M TO %e BpeMA COCcTaBIAIO: y 9kKCMaHTaToB 1,4X1,3 MM, y penmaHTaToB 
2,7 X 2,2 MM, y KoHTpoa 3,6X2,6 mM. 

PesybTaTbl JaHHOrO OMmblTa JalOT OCHOBaHHe KOHCTaTHpoBaTh acbbexT | 
TOPMOXKCHHA, MCXAHH3M KOTOPO"O elle He yalOCb YCTaHOBUTb, XOTA CCTb OC- | 


* Beero 610 npopegeno 10 cepuit onuitos. Cpox na6mozenua — 5 cyToK. 
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Puc. 1. a— 3axnBvieHHe AeseKTa Ha H30JIMPOBAHHOM H 9KCIJa@HTHPpOBaHHOM B 2KHAKOCTb PHH- 

repa y¥acTKe MlaBHuKa aKCOJIOTJIA. PoTO CeaHO yepe3 CYTKH TMocye HaHeCeHHA MedeKta H 

MOMeHTA 9KCIJIaHTaWHH. O — KOHTPOJIb — JedbeKT Ha IWeJIOM XBOCTOBOM I1IaBHHKe€ aKCOJIOT.IA 
yepe3 CYTKH Mocvlé MOMeHTa ero HaHeCeHHA 


JLAH, Tr. 118, Ne 6, Hobd 


HOBAaHHe YTBepxKaTb, YTO B JaHHOM Cjly¥ae peryATOPHOe BUHAHHE culeyerT 
MPHNHCaTb HEPBHOH Cucreme. OmbiTbl CueyIOWMX CepHii NoATBepxaloT 3TO 
npeAnouoxeHHe. 

Kak okasamocb, adpext PaCTOpMaxKHBaHHA MO*KHO HaOMOaTh U Ha LWeIOM 
OpraHusMe Ip Nepepeske CNMHHOFO MO3ra M aOpTbI WI axe OLHOli CHMHHOH 


AOPTHI C COOTBETCTBYIOWIMM HepBOM BereTaTHBHOL HeEPpBHOH CHCTeMbI ToJlOBa- 
CTHKa O€CXBOCTHIX 


am@uouk (Bufo viri- 
dis) M akcouoTus. 
Tak, Temm mpoundpe- 
palwH xkKseToK 10 
KpaaM lepeKTa B 
palione jleBackyJs- 
pusalluH uM jleHep- . 
_BalWH OKa3biBaerca 
yCKOPeHHbIM 10 
CpaBHeHHIO C KOH- 
TpomeM (ecsekTom 
Ha WesOM xBOCTe 
am@uoun). 

Hakouell, sBuie- 
HUA JeSHHTerpallun, 
HaOJll0,aeMble Ha 
IesIOM OpraHH3Me, 
MOryT BbIpa3HTbcA 
B H3BpallleHHH dop- 
MOOOpa30BaTeJIbHbIX 
TIpOWeccoB, B BO3- 
HHKHOBeCHHH HOBO- 
oOpa30BaHH, TaKkKHX KaK jONOJIHUTCJIbHbIe BbIPOCTbI XBOCTOBOFO MwIaBHHKa 
aMuOuH B pa3sJIMUHbIX eFo OTeax HT. Mi, TIpuunna ONMCaHHOrO sBIeHHA — 
du3svonorMyueckad U30IAWHA TKaHeH, BbISBAHHAaA TPaBMOH, 4TO HM MpMBOAUT 
K WX pacTOpMaxKuBaHHlO H aHapXHYeCKOMY pa3pacTaHHio. 

Tloqo6ubIe HOBOOGpa3s0BaHHA THMa MalHJJIOM YaCTO BO3HUKAIOT, HallpuMep, 
Ha MecTe CKBO3HOrO KPpyrvioro JledeKTa Ha WaBHHKe akcowloTA (puc. 2). 

H310%xeHHbIe JaHHble He NO3BOJIAIOT, OHAKO, yYTBepxKJaTb, TO NpuyMHa 
pacTOpMaxKuBaHHA TKaHel BO BCeX BbILCONMCaHHbIX CyyadxX Mmpouecca pere- 
HepallWu TKaHeBbIX CHCTEM 3aKOUaeTCA B OJHOM JIMIIb akTe CHATHA TOPMOXKe- 
HMA, HCXOLAMEFO H3 PeryJIATOPHbIX WeHTPOB (HIM WeHTpa) OpraHu3ma. 

Tlogo6Homy omyuleHvio MpoTHBOpeyHT XoTA Obl (akT CyUeCTBOBaHHA Jla- 
TeHTHOFO WlepHowa C MOMeHTa HaHeceHHA etbeKTa JO Havala pereHepaTHBHbIXx 
mpoleccoB, 4YTO yCTaHaBIMBaeTCA PH W3yyYeHUM AMHaMMKM Mpollecca perene- 
pallMH W3O/IMPOBaHHbIX M 9KCIIaHTHPOBaHHbIX TKAHEBbIX CHCTEM METOJOM 3a- 
MeIIeHHOH KHHOCbeMKH. Mexyy TeM, ecu Obl CAHHCTBEHHOH TIpH4HHOH pac- ° 
TOPMAXKUBAHUA TKaHelH B ONHCaHHBIX CJlyyaAX OblIO CHATHe KOHTPOJIA CoO 
CTOPOHbI OpraH3Ma, MOKHO ObwWIO Obl O*KUAaTb Hayasa pereHepaTOpHbIX Tpo- 
WeCCOB Cpa3sy MOce H30JIAWHM SKCIVIaHTHPOBaHHBIX YUAaCTKOB TKaHel. 

Msi momaraem, 4YTO B H30JIMPOBaHHbIX TKaHAX Ha MPOTAVKeHHM JIATCHTHOTO 
MepHoga MpoTekalor Mpolecchl OMOXUMHYECKOH MepeCTpOMKU, CBASAHHDIC C H3- 
MCHCHHeEM OOMeHA BeILeECTB H OCBOOOXKTeCHHeEM AKTHBHBIX COeMHeEHHH, CTMMY- 
JMpYIOUMX M Ha epMeHTaTHBHbI alllapaT M3OMpPOBaHHBIX TKaHel. 

* Ponb mocieqHHX MB CaMOM OpraHH3Me ClekyeT YYHTHIBATh BO BCX CIyUaAx 
ajlanTHBHbIX peak TKaHel B OTBeT Ha yIrHeTalollMe BOseHCTBUA Kak BHELLI- 
HUX, TaK H BHYTPeCHHHX (akTOPOB Cpe, HapylWaloulHX NpaBMJIbHbIM XO 06- 
MeHa BellleCTB %KHBOrO OpraHi3Ma. 

Metog ucnomb30BaHuA B TepalleBTuyeCKUX WeAX AKTHBHPOBAHHBIX B pe- 
3yJIbTaTe BPCMCHHOM MSOMAMMH TKaHei WIMpOKO MpHMeHAeTCA B pa3paOoTaH- 
noi B. [. MunaroBbiIM TKaHeBOH TepanHu B PopMe MOAcakok WIM IKCTPaKTOB 
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Puc. 2. IlanuanomooOpasuble paspacTaHua TKaHeli akcomoTa Ha 
MecTe 3apocuiero CKBO3HOrO epeKTa Ha XBocTe 


11 AH, +. 118, Ne 6 


(e} 
BPeCM€HHO KOHCepBHPOBaHHbIX Ha XOJOLY (np Temnepatype +4°) TKaHel. 
Tlonbirky Hcnomb30BaHHA B KayeCTBe CTHMYJATOPOB PereHepaTHBHbIX MpO- 


leccoB (H3HOMOrHeCKH H30NMPOBaHHbIX TKaHeH BHYTPH CaMOro OpraHH3Ma: 
mpeycTaBaeT Tak%Ke «KOHyc» Cko- 


COropeHKO, HCIOb3yeMbIH HM B 
KayecTBe MOCTaBLIWKa OMOreHHbI xX 
CTHMYJIATOPOB B C€MOM OpraHH3Me. 

Kak « yxKe yKa3blBaJl, [e3HH— 
TePpHPOBaHHble, YaCTHYHO H30J1H- 
poBaHHble B GH3HOJOrHYeCKOM. 
OTHOWeHHH TKaHH, HaxOALMecs: 
NO BOSeHCTBHEM JWIHTeJIbHO eH— 
CTBYIOUIMX pasiparkaroulux dak- 
TOPOB BHEeLUHeH Cpefbl, MOryT mped- 
CTaBHTb NOAXOAAMLYIO Cpexy Mix 
BO3HHKHOBeHHA HOBOOOpa30Ba- 
UHH, YTO BaXKHO C TOUKH 3peHHA 
maTOJIOrHuecKOH aHaTOMHH. 

OnucaHHbid MHOIO mpollecc 
paCTOpMaxKHBaHHA TKaHeH, MpH- 
BOJAWLMH MpH H3BeCTHBIX yCJIO— 
BHAX K UX Je3HHTerpallwuH H 
BOS3HHKHOBECHHIO HOBOOOpa3s0BaHHhh’ 
Puc. 3. Saxupsenve AByX epeKToB Ha XBOCTO- y aKCONOTIA, ABIAeTCA jaeKO 
BOM IlJiaBHHKe OAHOrO H Toro MWe TOMOBACTHKAa: 
cjlepa — HWXKe, ClipaBa — BbIlle Mecta mepepesku HE CAHHCTBCHHDIM CJIYYaeM IIpOAB— 
CHHHHOH aopTbl HM HepBa BereTaTHBHO! HepBHOL JICHHA aTHMMH pereHepalMOHHOTO 

CHCTEMBI upolecca Y %XHBOTHBIX. 
C TeMH Ke SABJICHHAMH MbI 
BCTpeyaeMCA H MpH 3axKHBJICHHH CKBO3HOTO JeseKTa Ha J@HepBHPOBaHHOM 
JeBaCKYJIAPH3HpOBaHHOM XBOCTOBOM IJlaBHHKe YTosloBacTHKa JIAryuiku Rana 
ridibunda (puc. 3). Te xe sBneHHaA onucana H. B. Sup (*), w3yauBuiasx 
npolecc pereHepaluu Kpyrvioro Jeekta B OOslacTH 9NuAepMuca yxa KpOHKa 
nmocwie HaHeCeHHusl Ha HerO NOBTOPHOH TpaBMbl. 

B paOote ynoMAHYTOrO aBTOpa OMHCbIBaIOTCA BCe MepeXObl OT pereHepa- 
MH HOPMaJIbHOPO THNa LO BOSHHKHOBeCHHA KapTHH MpeApaKOBOro COCTOAHHA TKa- 
HeH, C OOpa30BaHHeM TIyOOKHX HHDHIbTpaTOB JMCCOMMHPOBaHHOTO SMHTeIHA 
B OOacTH Ccorium, C pe3KO BbIpaxXeHHbIM THN€pKepaTO30M ero MOBEPXHOCTHbIX 
cul0eB, C OOpasoBaHHeM MOOCTeH pacnaya H TepeporxXeHHuA TKaHeli, a B HeEKO- 
TOPbIX CJIyYatX HM KPOBOTOUALINX ManlHJVJIOM. 

TOH %e KaTeropHh ABJIEHHH MpHHalexkatT onucaHHbie A. ©. JlepKoe- 
Bo (1) KeTOUHbIe HHPHJIbTpaTbl B KaMepe Tia3a, BOSHUKAaIOMMe M3 KpaeB pBa- 
HbIX paH POrOBHUbl H CKJIepbl. XOPOWHM MpHMepoM NMOAOOHOTO pola We3nH- 
TerPHPOBaHHbIX CHCTeCM ABIAIOTCH TKaHH TpodbwyecKHX SA3B 4YeOBeKa, 
usyyeHHbIx IIporononospim (?), THCTOMOrHYeCKHH aHaH3 KOTOPbIX TaKxKe: 
OTKpbIBaeT Tlepeq HaMH KapTHHy lpespaka. 

Hapyllenve B3aHMOOTHOUWIeHHH YaCTH HM IWeIOrO MOXKEeT MOCIYKUTh TakxKe 
NPH4HHOH HapylieHua OOMeHa BeulecTB H chopMooOpas0BaTeIbHBIX peakunii 
OpraHu3Ma HM ero TKaHeH, YTO B HEKOTOPBHIX CJILYYaAX MOXKET MOCMYKUTb TOMYKOM. 
K Havaly MaTOJOrPHyeCKHX MpOWeccoB, pasbirpbIBalOULHXCA Ha 6a3e e3sMHTer-: 
PHPOBaHHbIX TKAHEBbIX CHCTEM BIWIOTh AO Nepexofa MOCeHHX K HHHIbTPAaTHB-. 
HOMY pocTy. 


Mockospckuit rocyapcTBeHHblil yHHBepcuTeT Tloctynuat0 
um. M. B. Jlomounocopa 31 VIII 1956 
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